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FOREWORD 


Research  on  sugarcane  in  the  Louisiana  Agricultural  Experiment  Station  is  an  integral  part 
of  the  LSU  Agricultural  Center's  research-extension  effort  to  provide  the  knowledge  and 
technology  base  for  efficient  production  and  processing  of  sugarcane .  Sugarcane  research  projects 
are  led  by  scientists  in  the  Sugar  Research  Station,  Audubon  Sugar  Institute  and  the  departments 
of  Agricultural  Economics  and  Agribusiness,  Agronomy,  Biological  and  Agricultural  Engineering, 
Entomology,  and  Plant  Pathology  and  Crop  Physiology. 

Members  of  the  Louisiana  Agricultural  Experiment  Station  maintain  close  working 
relations  with  colleagues  in  respective  departments  of  the  College  of  Agriculture  and  other 
colleges  of  the  LSU  Baton  Rouge  campus,  the  Louisiana  Cooperative  Extension  Service,  the 
Agricultural  Research  Service  and  Natural  Resources  Conservation  Service  of  the  USD  A,  the 
American  Sugar  Cane  League,  and  the  Louisiana  Department  of  Agriculture  and  Forestry. 

A  major  portion  of  the  resources  for  production  research  is  linked  to  the  St.  Gabriel 
Research  Station  and  The  Sugar  Research  Station  located  at  St.  Gabriel,  LA.  Processing  research 
is  linked  to  the  Audubon  Sugar  Institute  located  on  the  LSU  campus  at  Baton  Rouge,  LA.  The 
Iberia  Research  Station  helped  to  accomplish  specific  sugarcane  research  objectives  in  1997. 

Important  parts  of  the  1997  research  effort  were  conducted  on  cooperating  farms  and  in 
cooperating  factories  throughout  the  industry.  These  activities  are  very  important  and  must  be 
continued.  The  cooperation  of  individual  farms  and  sugarcane  factories  in  conducting 
research  projects  and  financial  support  from  the  American  Sugar  Cane  League  is  gratefully 
acknowledged. 
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AN  OVERVIEW  OF  THE  LOUISIANA  "L" 
SUGARCANE  VARIETY  DEVELOPMENT  PROGRAM 

K.  A.  Gravois 
Sugar  Research  Station 


The  primary  objective  of  the  Louisiana  Agricultural  Experiment  Station  (LAES)  Sugarcane 
Variety  Development  Program  is  to  contribute  to  the  profitability  of  the  Louisiana  sugarcane 
industry  by  breeding  and  developing  improved  sugarcane  varieties. 

Sugarcane  breeding  and  variety  development  in  the  LAES  are  carried  out  by  a  team  of 
scientists.  Although  each  member  of  the  LAES  Sugarcane  Variety  Development  Team  has  a 
specific  area  of  responsibility,  each  team  member  also  has  a  general  understanding  of  the  entire 
program  and  is  often  called  upon  to  assist  in  other  areas  of  the  program.  Current  team  members 
(Table  1)  contribute  expertise  in  the  areas  of  agronomy ,  breeding,  genetics,  statistics,  entomology, 
plant  pathology,  weed  science,  and  crop  physiology. 

Table  1.     Members  of  the  LAES  Sugarcane  Breeding  and  Variety  Development  Team  in  1998. 
Team  Member 


Budgetary  Unit 


Responsibility 


K.  A.  Gravois 
K.  B.  Bischoff 
S.  B.  Milligan 
T.  E.  Reagan 
J.  W.  Hoy 
J.  L.  Griffin 
H.  P.  Viator 
C.  J.  Naquin 
G.  L.  Hawkins 
CM.  LaBorde 
H.  P.  Schexnayder 
K.  L.  Quebedeaux 


Sugar  Research  Station 

Sugar  Research  Station 

Agronomy 

Entomology 

Plant  Pathology  &  Crop  Physiology 

Plant  Pathology  &  Crop  Physiology 

Iberia  Research  Station 

Sugar  Research  Station 

Sugar  Research  Station 

Sugar  Research  Station 

St.  Gabriel  Research  Station 

Iberia  Research  Station 


Program  Leader 
Selection/Variety  Testing 
Methodology  /Genetics 
Insect  Resistance 
Disease  Resistance 
Herbicide  Tolerance 
Variety  Testing 
Variety  Testing 
Sucrose  Lab 
Photoperiod  &  Crossing 
Farm  Manager 
Outfield  Variety  Testing 


The  LAES  sugarcane  breeding  team  and  the  USDA  sugarcane  breeding  team  work 
independently  yet  cooperatively  to  produce  "L"  and  "HoCP"  varieties,  respectively.  The  best 
varieties  from  the  two  programs  are  brought  together  for  evaluation  at  the  "outfield  test 
locations."  Outfield  testing  is  conducted  by  personnel  of  the  Louisiana  Agricultural  Experiment 
Station,  the  United  States  Department  of  Agriculture,  and  the  American  Sugar  Cane  League  in 
accordance  with  the  provisions  of  the  "Three-way  Agreement  of  1978. "  After  yield  data  for  one 
crop  cycle  (plantcane,  first  stubble,  and  second  stubble)  are  collected  in  the  outfield,  those 
varieties  that  show  promise  are  released  for  commercial  production. 


A  total  of  67,000  seedlings  from  250  crosses  were  planted  to  the  field  in  the  spring  of 
1997.  The  majority  of  the  seedlings  were  from  commercial  varieties  and  elite  experimental 
varieties.  Family  selection  was  utilized  based  on  information  from  the  cross  appraisal  study. 

Photoperiod  treatments  were  begun  in  the  end  of  May  and  continued  until  the  beginning 
of  September.  Flowering  in  1997  was  good. 

We  produced  288  crosses  with  the  328  tassels  of  120  sugarcane  varieties  that  flowered  in 
1997.  Of  the  205,697  viable  seed  produced,  186,532  were  from  211  biparental  crosses,  1,229 
from  polycrosses,  and  17,936  from  self  pollination.  The  gennination  of  seed  from  biparental 
crosses  was  excellent  (average  115  viable  seed  per  gram  of  fuzz).  Seed  production  in  1997 
exceeded  the  requirements  of  the  selection  stage  of  the  program. 

In  the  fall  of  1997,  individual  selection  was  practiced  on  32,402  stubble  seedlings  that 
represented  all  families  available  from  the  1995  crossing  series.  Of  the  32,402  clones  in  the 
selected  families,  2,715  were  selected  and  planted  in  the  first-line  trials. 

Established  procedures  were  used  to  advance  superior  clones  of  the  1993  crossing  series 
from  first-line  trials  to  second-line  trials  (858  clones)  and  of  the  1992  crossing  series  from  second- 
line  trials  to  increase  trials  (307  clones).  After  preliminary  ratings  for  cane  yield  and  plant  type 
in  August,  clones  with  acceptable  ratings  were  further  evaluated  for  lodging,  borer  damage, 
presence  of  disease,  presence  of  pith/tube,  and  Brix/sugar  per  ton. 

The  best  56  clones  from  the  1992  crossing  series  were  assigned  permanent  variety 
identification  in  the  fall  of  1997.  Newly  assigned  varieties  were  entered  in  replicated  nursery 
trials  at  three  locations.   "L"  and  "HoCP"  varieties  were  exchanged  in  the  fall  of  1997. 

Experimental  varieties  were  replanted  in  infield  and  nursery  tests  (43  varieties),  introduced 
to  the  outfield  tests  (9  varieties),  and  replanted  in  outfield  tests  (5  varieties).  Breeding  personnel 
assisted  Dr.  Jeff  Hoy  and  Dr.  T.  E.  Reagan  to  enter  the  experimental  varieties  in  sugarcane  smut 
(disease)  and  sugarcane  borer  (insect)  resistance  trials,  respectively.  Only  those  experimental 
varieties  that  have  outstanding  attributes  are  placed  in  the  outfield  trials. 

The  distribution  of  "L"  clones  through  stages  of  testing  in  1997  is  presented  in  Table  2. 
The  practice  of  placing  nursery  trials  (planted  in  years  5  &  6)  at  multiple  locations  allows  us  to 
more  efficiently  identify  the  superior  varieties  in  each  assignment  series. 


Table  2.     Number  of  "L"  clones  by  Series  at  most  advanced  stage  of  testing  for  the  series  in 
1997. 

Year  from  seedling        Number  of  clones 

0 
0 
0 
0 
5 
9 
43 
56 

More  detailed  information  on  each  stage  of  the  Louisiana  Sugarcane  Variety  Development 
Program  can  be  found  in  the  reports  that  follow. 

Progress  in  the  "L"  Sugarcane  Breeding  and  Variety  Development  Program  would  not  be 
possible  without  the  support  of  the  director  of  the  Louisiana  Agricultural  Experiment  Station  and 
the  financial  support  of  the  American  Sugar  Cane  League. 


Series 

Stage  of  Testing 

Year  from 

L1990 

Outfield  -  Second  Stubble 

12 

L1991 

Outfield  -  First  Stubble 

11 

L1992 

Outfield  -  Plantcane 

10 

L1993 

Outfield  -  Planted  in  outfield 

9 

L1994 

Outfield  -  Planted  in  outfield 

8 

L1995 

Outfield  -  Introduced 

7 

L1996 

Nursery  -  Plantcane 

6 

L1997 

Assignment 

5 

1997  PHOTOPERIOD  AND  CROSSING  IN  THE 
LOUISIANA  "L"  SUGARCANE  VARIETY  DEVELOPMENT  PROGRAM 

C.  M.  LaBorde,  K.  P.  Bischoff,  K.  A.  Gravois,  S.  B.  Milligan,  and  F.  A.  Martin 
St.  Gabriel  Research  Station,  Sugar  Research  Station,  and  Agronomy  Department 


Photoperiod  and  crossing  is  the  first  stage  in  the  Louisiana  "L"  Sugarcane  Variety 
Development  Program.  For  subsequent  stages  to  be  successful,  success  must  first  be  achieved  at 
crossing.  The  objective  of  crossing  is  to  produce  not  only  a  large  number  of  seed,  but  viable 
"true"  seed  from  those  crosses  that  are  most  desirable.  Viable  "true"  seed  is  seed  that  has  a 
sufficient  germination  count.  This  seed  will  then  be  advanced  to  the  seedling  stage  of  the 
Sugarcane  Variety  Development  Program. 

Cuttings  of  potential  parent  varieties  used  for  the  1997  crossing  season  were  planted  in  the 
Fall  of  1996.  After  establishing  the  plants  from  the  cuttings,  the  plants  were  fertilized  weekly 
with  a  200  ppm  solution  of  Peter's  20-20-20.  In  late  January  1996,  the  cuttings  were  then 
transferred  to  can  culture.  In  April,  the  cans  were  moved  from  the  greenhouse  to  the  photoperiod 
rail  carts.  Soluble  fertilizer  applications  were  applied  weekly.  Fertilization  was  discontinued  in 
early  May  to  condition  the  plants  for  floral  induction.  Two  additional  applications  of  dry  granular 
fertilizer  (0-45-60,  one  Tbs/can)  were  applied  to  the  cans  during  July  and  August. 

Natural  lighting  and  six  light  tight  chambers  (photoperiod  bays)  were  used  to  impose 
photoperiod  treatments.  To  prevent  overwhelming  the  crossing  facilities,  two  flowering  peaks 
were  planned  for  September  23  and  October  8.  Records  of  varietal  flowering,  past  photoperiod 
response,  and  pollen  production  were  used  to  determine  the  most  appropriate  photoperiod 
treatment  for  each  variety.  Poor  flowering  varieties  or  those  varieties  with  no  flowering  history 
were  generally  scheduled  within  the  late  peak  and  the  longest  inductive  treatments  (bays  3,  4  & 
6).  Varieties  scheduled  for  use  as  males  were  placed  on  cart  C  of  each  bay  so  that  on  cool  nights 
they  could  be  pushed  back  into  heated  photoperiod  bays .  Easier  to  flower  varieties  were  generally 
placed  in  bays  1  and  2.  The  first  photoperiod  treatments  were  begun  on  May  30.  All  photoperiod 
treatments  (time  from  artificial  sunrise  to  natural  sunset)  were  initiated  with  a  minimum  of  34 
consecutive  days  of  12  xh  hours  of  constant  day  length.  After  the  initial  constant  photoperiod 
days,  day  length  was  shortened  by  one  minute  per  day.  Treatments  differed  by  the  number  of 
days  with  constant  day  length  and  the  date  on  which  the  decline  of  photoperiod  was  initiated.  All 
photoperiod  treatments  were  discontinued  on  September  10,  1997,  when  natural  day  length  was 
12  Vi  hours. 

Photoperiod  treatments  include  pulling  out  the  carts  at  their  appropriate  time  in  order  to 
receive  full  sunlight.  On  certain  days  when  the  weather  was  severe,  the  carts  were  pushed  back 
into  the  photoperiod  chambers  to  protect  the  parental  varieties.  While  in  the  photoperiod 
chambers,  artificial  lighting  was  used  to  simulate  natural  sunlight.  In  addition  to  artificial 
lighting,  the  doors  were  partially  opened  to  allow  natural  light  to  enter  the  chambers. 


Both  flowering  percentage  and  synchronization  of  tasseling  were  moderate  in  the 
photoperiod  carts  in  1997  (Tables  1-3).  Percent  flowering  on  bays  three  and  four  was  the  lowest 
of  the  six  bays. 


Crossing  began  on  September  19  and  ended  on  November  16,  1997.  Three  hundred 
twenty-eight  tassels  of  120  varieties  were  used  to  produce  255  total  crosses  yielding  205,698 
viable  seed  with  186,532  seed  produced  from  biparental  crosses  (Table  7).  The  germination  of 
seed  from  biparental  crosses  was  fair  (average  125  viable  seed  per  gram  fuzz).  The  parents  grown 
in  the  crossing  greenhouse  (rails  7  &  8)  were  used  to  make  the  first  approximation  of  the 
flowering  characteristics  of  new  varieties  by  comparing  the  date  of  tasseling  of  new  varieties  to 
those  of  known  varieties  (Tables  4  &  6).  Varietal  flowering  dates  were  recorded  from  December 
4  through  December  17,  1997.  At  that  time,  all  varieties  that  had  not  tasseled  were  examined  for 
signs  of  induction.  Data  collected  will  be  used  to  gage  photoperiod  response  for  the  upcoming 
crossing  years. 

Data  of  the  crosses  and  seed  produced  sorted  by  cross  number,  female  parent,  and  male 
parent  are  presented  in  Tables  7  through  9. 


Table  1.  Summary  of  1997  photoperiod  treatmentst- 


Bay 

Cart 

Treatment 
Start  Date 

Days  of 

Constant 

Photoperiod 

Date 

Photoperiod 

Decline 

Started 

Planned  Days  of 

Declining 

Photoperiod 

Mean 

Flowering 

Date 

Total 
Stalks 

Percent 
Flowered 

Peak  1 

Peak  2 

1 

A 

June  26 

34 

July  30 

62 

77 

Oct  25  ±10 

41 

61 

1 

B 

June  26 

34 

July  30 

62 

77 

Oct  27  ±9 

43 

51 

1 

C 

June  26 

34 

July  30 

62 

77 

Oct  27  ±12 

51 

41 

2 

A 

June  16 

34 

July  20 

72 

87 

Oct  16  ±12 

49 

63 

2 

B 

June  16 

34 

July  20 

72 

87 

Oct  16  ±15 

48 

50 

2 

C 

June  16 

34 

July  20 

72 

87 

Oct  17±13 

43 

44 

3 

A 

May  30 

37 

July  6 

87 

102 

Oct  3 ±8 

38 

37 

3 

B 

May  30 

37 

July  6 

87 

102 

Oct  5  ±10 

25 

40 

3 

C 

May  30 

37 

July  6 

87 

102 

Oct  8  ±13 

36 

31 

4 

A 

May  30 

37 

July  6 

87 

102 

Oct  6  ±12 

28 

25 

4 

B 

May  30 

37 

July  6 

'    87 

102 

Oct  13±11 

39 

31 

4 

C 

May  30 

37 

July  6 

87 

102 

Oct  7  ±15 

28 

21 

5 

A 

June  4 

36 

July  10 

82 

97 

Oct  10  ±14 

41 

51 

5 

B 

June  4 

36 

July  10 

82 

97 

Oct  5  ±13 

35 

43 

5 

C 

June  4 

36 

July  10 

82 

97 

Oct  18±15 

29 

45 

6 

A 

May  30 

41 

July  10 

82 

97 

Oct  9  ±14 

48 

44 

6 

B 

May  30 

41 

July  10 

82 

97 

Oct  1 1  ±  12 

55 

53 

6 

C 

May  30 

41 

July  10 

82 

97 

Oct  lOrfcll 

51 

53 

t  Decline  rate  = 

1  minute/day; 

all  bays  were  heated. 

Table  2.     Summary  of  can,  variety,  and  flower  information  on  bays  1-6  subjected  to  photoperiod  treatments. 

Varieties  Cans  Cans  Total  Total  Mean  Mean  Mean  Mean 

used  in  with  with  stalks  tassels        stalks  per        tassels  pollen  days  to 

crossing  stalks  tassels  can  per  canf        rating:}:         flower§ 


120 


324 


284 


number 
728 


328 


days 

1.73 

1.27 

5.1 

91 

±1.11 

±0.60 

±1.7 

±12 

t  Based  upon  cans  with  tassels. 

$  Rating  of  1  to  4  being  male  and  5  to  9  being  female. 

§  Days  from  decline  date  to  flowering. 


Table  3.     Summary  of  1997  crossing  and  seed  production. 


Type  of         Crosses       Sum  of  seed  Mean  seed  Mean  seed  production 

cross  production        production  per  cross  per  female  tassel 


Mean  germination 
per  gram  seed 


number 


Biparental 

211 

186,532 

884  ±  940 

874  ±  939 

125  ±  121 

Polycross 

5 

1,229 

246  ±  207 

242  ±  212 

37  ±  33 

Self 

39 

17,936 

460  ±  626 

460  ±  626 

70  ±  84 

Total 

255 

205,698 

807  ±  905 

798  ±  904 

115  ±  117 

Table  4.     Summary  of  can,  variety,  and  flowering  information  on  bays  7  and  8  under  natural  photoperiod. 

Total  Varieties  Varieties  Flowering 


Total  Cans 

Cans  used 

Known 

Unknown 

flowering 

flowering 

response 

response 

Known        Unknown         Mean  Mean 

flowering      flowering      stalks  per      tassels  per 
response        response  can  canf 


number 


108 


108 


73 


14  (19%) 


2.59 


2.05 


t  Based  upon  cans  with  tassels. 


Table  5.     Varietal  flowering  summary  in  1997  in  the  photoperiod  bays. 


Percent 

Days  of  Constant 

Mean  Days  to 

Total  Stalk 

Flowering 

Variety 

Photoperiod 

Flower 

Pollen  Rating 

Number 

Stalks 

CP65-357 

35±1 

8 

0 

CP72-370 

36 

92 

7 

10 

10 

CP77-310 

35 

88±5 

5 

13 

46 

CP77-407 

35 

87+2 

6 

11 

55 

CP78-357 

38+1 

4 

0 

CP79-318 

36±1 

90+3 

6+1 

9 

89 

CP79-348 

35 

82±1 

8±1 

10 

20 

CP80-356 

35±1 

96 

6±2 

3 

67 

CP82-550 

36  +  1 

97±5 

6+1 

9 

44 

CP83-632 

35±1 

. 

. 

6 

0 

CP83-644 

41 

. 

8 

0 

CP84-722 

36±1 

110 

7 

5 

20 

CP84-730 

41 

. 

. 

4 

0 

CP84-755 

34 

. 

1 

0 

CP84-772 

36±1 

87 

7 

6 

17 

CP85-800 

36±1 

4 

0 

CP85-830 

34 

83+5 

3 

4 

100 

CP86-941 

36±2 

. 

2 

0 

CP87-626 

38  +  1 

86±6 

6+1 

7 

57 

CP88-702 

34 

1 

0 

CP88-769 

40±1 

99+3 

5±1 

5 

60 

CP89-805 

34 

85  ±10 

7 

4 

50 

CP89-831 

35 

109+7 

6 

8 

63 

Ho94-850 

34 

88±4 

5 

9 

56 

Ho94-851 

37 

. 

. 

3 

0 

Ho94-856 

35  +  1 

4 

0 

Ho95-985 

40±1 

94±5 

7+1 

8 

75 

Ho95-988 

38±1 

92±5 

5±1 

8 

63 

HoCP85-845 

39 

93  ±3 

3 

31 

55 

HoCP88-739 

37 

102+2 

6 

17 

47 

HoCP89-846 

37±1 

91±6 

7 

11 

73 

HoCP90-923 

39+1 

80+1 

7 

4 

75 

HoCP91-555 

37 

. 

3 

0 

HoCP92-618 

41 

92+4 

3 

4 

50 

HoCP92-624 

34 

89±3 

5 

19 

74 

HoCP92-631 

37+1 

. 

7 

0 

HoCP92-648 

37 

92±3 

7 

13 

46 

HoCP93-744 

36 

76 

7 

1 

100 

HoCP93-746 

36+1 

89±6 

7+1 

12 

33 

HoCP93-749 

37 

. 

. 

4 

0 

Table  5.     Continued. 


Variety 


Percent 

Days  of  Constant 

Mean  Days  to 

Total  Stalk 

Flowering 

Photoperiod 

Flower 

Pollen  Rating 

Number 

Stalks 

35  +  1 

. 

6 

0 

37 

3 

0 

38±1 

100±4 

6 

12 

83 

37±1 

111 

3 

9 

11 

34 

2 

0 

39±1 

93  ±4 

4±1 

7 

71 

37 

96+4 

3 

9 

22 

37 

. 

3 

0 

35±1 

. 

. 

2 

0 

37±2 

5 

0 

36 

91  ±4 

6 

12 

58 

37 

82±2 

5±1 

6 

100 

35+1 

2 

0 

36 

. 

. 

3 

0 

36±1 

74+2 

6±1 

5 

80 

35  +  1 

101 

4 

4 

25 

41 

98±5 

3 

7 

86 

36 

106 

5 

5 

20 

34 

77  ±3 

5±1 

6 

67 

36+1 

81+2 

5  +  1 

4 

100 

40±1 

82  ±4 

4±2 

6 

50 

34 

74±1 

6+2 

3 

67 

37 

. 

3 

0 

37 

. 

. 

6 

0 

35  +  1 

93+2 

6+1 

9 

78 

39+1 

91±6 

5±2 

7 

29 

37 

105  +  11      . 

6±1 

4 

75 

34 

1 

0 

34 

. 

. 

2 

0 

37 

80 

3 

1 

100 

34 

98±6 

5 

3 

67 

34 

90+6 

4±1 

5 

40 

38±1 

4 

0 

39±2 

. 

2 

0 

36 

120 

6 

4 

25 

39±1 

5 

0 

37 

91+5 

3±1 

5 

80 

39±1 

113 

3 

7 

29 

39±2 

. 

. 

3 

0 

38±1 

. 

. 

3 

0 

HoCP93-750 

HoCP93-754 

HoCP94-806 

HoCP94-825 

HoCP95-929 

HoCP95-950 

HoCP95-951 

HoCP95-961 

HoCP95-987 

HoCP95-995 

L88-063 

L88-072 

L88-073 

L89-113 

L89-136 

L90-181 

L90-191 

L9 1-250 

L9 1-255 

L91-281 

L9 1-288 

L93-363 

L93-378 

L94-424 

L94-426 

L94-428 

L94-432 

L94-433 

L94-438 

L95-449 

L95-455 

L95-461 

L95-462 

L95-466 

L95-467 

L95-469 

L95-477 

L95-482 

L95-483 

L95-485 


Table  5.     Continued. 


Percent 

Days  of  Constant 

Mean  Days  to 

Total  Stalk 

Flowering 

Variety 

Photoperiod 

Flower 

Pollen  Rating 

Number 

Stalks 

L95-495 

35  +  1 

103  ±5 

6+1 

8 

75 

L96-013 

37 

82 

5 

2 

50 

L96-014 

41 

1 

0 

L96-024 

34 

98±3 

5±1 

6 

67 

L96-030 

37 

. 

2 

0 

L96-037 

37 

2 

0 

L96-044 

37 

86±3 

5±1 

3 

100 

L96-047 

41 

2 

0 

L96-048 

36 

76 

5 

3 

33 

L96-051 

41 

109 

7 

2 

50 

L96-060 

34 

71+3 

5 

3 

67 

L96-064 

34 

. 

1 

0 

L96-070 

37 

. 

2 

0 

L96-071 

41 

91±2 

7±1 

4 

75 

L96-074 

34 

. 

. 

1 

0 

L96-078 

41 

81 

7 

3 

33 

L96-086 

34 

. 

2 

0 

LCP81-010 

35 

82+3 

5 

19 

84 

LCP82-089 

40 

100+5 

4 

22 

50 

LCP83-137 

41 

. 

. 

2 

0 

LCP84-222 

36 

90+2 

3 

3 

67 

LCP85-313 

35 

86+2 

7 

18 

67 

LCP85-336 

37±1 

99  ±4 

4 

7 

86 

LCP85-384 

35 

104±3 

4 

32 

41 

LCP86-422 

36 

. 

. 

3 

0 

LCP86-429 

34 

82+3 

6 

15 

73 

LCP86-454 

36 

. 

. 

5 

0 

LCP87-023 

37 

4 

0 

LCP87-472 

34 

73  ±4 

3 

7 

57 

LCP87-494 

37 

. 

. 

2 

0 

LHo83-153 

41 

3 

0 

US78-020 

41 

87  ±2 

4±1 

9 

67 

US79-010 

34 

90+3 

4 

9 

67 

US80-004 

35±1 

83  ±4 

6+2 

5 

60 

US89-012 

34 

. 

. 

2 

0 

US90-018 

35 

81±3 

5+2 

6 

33 

US90-021 

41 

82+7 

7 

6 

50 

US90-027 

34 

84  ±4 

3  +  1 

5 

60 

US92-010 

37 

. 

1 

0 

US92-012 

34 

. 

. 

1 

0 

Table  6.     Summary  of  varietal  response  to  natural  photoperiod  in  1997. 


VARIETY 


First  Flower 
Date 


Mean  Flower 
Date 


Stalks 


wers 

Percent  Flowered 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

33 

2 

100 

0 

0 

1 

50 

0 

0 

0 

0 

2 

67 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

33 

0 

0 

2 

50 

0 

0 

0 

0 

1 

50 

2 

50 

0 

0 

0 

0 

0 

0 

CP70-321 

CP72-370 

CP77-407 

HoCP93-744 

L96-001 

L96-002 

L96-003 

L96-004 

L96-005 

L96-006 

L96-007 

L96-008 

L96-009 

L96-010 

L96-011 

L96-012 

L96-015 

L96-017 

L96-018 

L96-020 

L96-021 

L96-026 

L96-027 

L96-028 

L96-029 

L96-031 

L96-032 

L96-033 

L96-034 

L96-036 

L96-038 

L96-039 

L96-040 

L96-041 

L96-042 

L96-043 

L96-045 

L96-049 

L96-052 

L96-053 

L96-054 


not  induced 

279 
not  induced 

aborted 

boot  stage 

338 

344 

not  induced 

343 

aborted 

induced 

347 

aborted 

not  induced 

aborted 
not  induced 
not  induced 

aborted 

not  induced 

boot  stage 

aborted 

aborted 

boot  stage 

aborted 

aborted 

aborted 

boot  stage 

not  induced 

aborted 

not  induced 

boot  stage 

351 

aborted 

343 

not  induced 

not  induced 

343 

346 

emerging 

not  induced 

not  induced 


338 
344+1 

343 


347+2 


351 
343  ±1 


343 
346+4 


1 

4 

1 

2 

3 

3. 

2 

1 

2 

1 

1 

3 

1 

1 

2 

1 

1 

1 

1 

4 

2 

2 

1 

2 

2 

1 

2 

1 

2 

1 

2 

3 

2 

4 

1 

1 

2 

4 

2 

2 

1 


10 


Table  6.    Continued. 


VARIETY 


First  Flower 
Date 


Mean  Flower 
Date 


Stalks 


iwers 

Percent  Flowered 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

33 

1 

33 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

33 

0 

0 

1 

33 

1 

50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

L96-055 

aborted 

2 

L96-056 

aborted 

2 

L96-057 

not  induced 

1 

L96-058 

not  induced 

1 

L96-062 

aborted 

2 

L96-063 

575 

2 

L96-065 

550 

3 

L96-066 

not  induced 

1 

L96-067 

induced 

1 

L96-069 

aborted 

2 

L96-072 

346 

346+3 

6 

L96-073 

349 

349 

3- 

L96-075 

boot  stage 

2. 

L96-076 

not  induced 

2 

L96-077 

not  induced 

1 

L96-079 

not  induced 

3 

L96-080 

aborted 

2 

L96-081 

not  induced 

1 

L96-082 

not  induced 

1 

L96-083 

boot  stage 

2 

L96-084 

349 

349 

3 

L96-087 

boot  stage 

3 

L96-088 

349 

349 

3 

L96-090 

349 

349 

2 

L96-091 

not  induced 

1 

L96-092 

boot  stage 

2 

L96-093 

not  induced 

r 

L96-094 

aborted 

2- 

L96-095 

emerging 

2 

L96-096 

emerging 

2 

L96-097 

351 

351 

2 

L96-098 

aborted 

2 

L96-099 

boot  stage 

3 

L96-100 

aborted 

2 

LCP85-384 

boot  stage 

5 

LHo92-307 

boot  stage 

2 

US92-011 

not  induced 

2 

US92-012 

2 

11 


Table  7.     Crosses  and  seed  made  in  1997  sorted  bv  cross 

number. 

Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-001 

LCP8 1-010 

L89-136 

257 

XL97-055 

CP82-550 

L91-255 

1462 

XL97-002 

L89-136 

L89-136 

0 

XL97-056 

L93-363 

L9 1-255 

284 

XL97-003 

LCP81-010 

CP87-626 

19 

XL97-057 

L9 1-255 

L9 1-255 

669 

XL97-004 

US90-021 

CP87-626 

31 

XL97-058 

US90-018 

L91-281 

32 

XL97-005 

L9 1-281 

CP87-626 

395 

XL97-059 

LCP81-010 

L9 1-281 

3350 

XL97-006 

CP87-626 

CP87-626 

237 

XL97-061 

CP87-626 

HoCP95-950 

416 

XL97-007 

LCP81-010 

L9 1-288 

0 

XL97-062 

HoCP94-806 

HoCP95-950 

138 

XL97-008 

US90-021 

L9 1-288 

0 

XL97-063 

L89-136 

HoCP95-950 

93 

XL97-009 

L9 1-281 

L9 1-288 

0 

XL97-064 

HoCP95-950  HoCP95-950 

151 

XL97-010 

L9 1-288 

L9 1-288 

0 

XL97-065 

CP79-318 

US78-020 

1725 

XL97-011 

HoCP92-648 

LCP87-472 

3152 

XL97-066 

L89-136 

US78-020 

160 

XL97-012 

L96-048 

LCP87-472 

384 

XL97-067 

LCP81-010 

US78-020 

4620 

XL97-013 

LCP87-472 

LCP87-472 

92 

XL97-068 

US78-020 

US78-020 

0 

XL97-014 

LCP81-010 

LCP87-472 

1646 

XL97-069 

L96-060 

L95-477 

2271 

XL97-015 

LCP86-429 

L88-072 

2585 

XL97-070 

L94-426 

L95-477 

568 

XL97-016 

HoCP93-744 

L88-072 

1671 

XL97-071 

L89-136 

L95-477 

344 

XL97-017 

L88-072 

L88-072 

87 

XL97-072 

LCP81-010 

L95-477 

3715 

XL97-018 

LCP8 1-010 

L88-072 

891 

XL97-073 

L95-477 

L95-477 

826 

XL97-019 

L96-048 

L95-449 

85 

XL97-074 

L96-060 

LCP82-089 

1209 

XL97-020 

LCP86-429 

L95-449 

0 

XL97-075 

CP77-407 

LCP82-089 

268 

XL97-021 

US90-021 

L95-449 

6 

XL97-076 

Ho95-988 

LCP82-089 

1765 

XL97-022 

L95-449 

L95-449 

0 

XL97-077 

LCP81-010 

LCP82-089 

3558 

XL97-024 

L9 1-281 

L95-449 

107 

XL97-078 

LCP82-089 

LCP82-089 

786 

XL97-025 

HoCP89-846 

L95-449 

43 

XL97-079 

L94-426 

L91-288 

0 

XL97-026 

L96-013 

HoCP85-845 

874 

XL97-080 

HoCP94-806 

Ho95-988 

0 

XL97-028 

L88-072 

HoCP85-845 

1476 

XL97-081 

L94-428 

Ho95-988 

121 

XL97-029 

LCP85-313 

HoCP85-845 

1083 

XL97-082 

L95-495 

Ho95-988 

505 

XL97-030 

US78-020 

HoCP85-845 

390 

XL97-083 

Ho95-988 

Ho95-988 

14 

XL97-031 

L89-136 

HoCP85-845 

668 

XL97-084 

L94-428 

LCP87-472 

1504 

XL97-032 

HoCP85-845 

HoCP85-845 

514 

XL97-085 

L95-495 

LCP87-472 

300 

XL97-033 

H095-985 

L96-044 

1147 

XL97-086 

L88-072 

LCP87-472 

1890 

XL97-034 

L88-072 

L96-044 

560 

XL97-087 

L9 1-255 

HoCP85-845 

539 

XL97-035 

HoCP90-923 

L96-044 

142 

XL97-088 

L93-363 

HoCP85-845 

1152 

XL97-036 

L96-060 

L96-044 

906 

XL97-089 

LCP85-313 

HoCP85-845 

611 

XL97-037 

HoCP89-846 

L96-044 

334 

XL97-090 

L95-495 

HoCP85-845 

665 

XL97-038 

L96-044 

L96-044 

118 

XL97-091 

L88-072 

HoCP85-845 

1758 

XL97-039 

L96-013 

97P1 

339 

XL97-092 

LCP85-313 

LCP85-336 

351 

XL97-040 

L89-136 

97P1 

23 

XL97-093 

L88-072 

LCP85-336 

3402 

XL97-042 

CP77-310 

HoCP85-845 

733 

XL97-094 

L88-063 

LCP85-336 

102 

XL97-043 

CP77-407 

HoCP85-845 

37 

XL97-095 

CP89-805 

LCP85-336 

267 

XL97-044 

LCP85-313 

HoCP85-845 

1724 

XL97-096 

LCP85-336 

LCP85-336 

867 

XL97-045 

LCP81-010 

HoCP85-845 

2968 

XL97-097 

CP77-407 

HoCP95-951 

0 

XL97-046 

L96-078 

L96-044 

0 

XL97-098 

HoCP92-624 

HoCP95-951 

132 

XL97-047 

LCP81-010 

L96-044 

429 

XL97-099 

CP79-318 

HoCP95-951 

1110 

XL97-048 

Ho95-985 

L96-044 

0 

XL97-100 

HoCP95-951 

HoCP95-951 

9 

XL97-049 

L96-078 

L88-072 

75 

XL97-101 

CP77-310 

HoCP92-618 

1030 

XL97-050 

CP79-318 

L88-072 

1041 

XL97-102 

L91-288 

HoCP92-618 

1275 

XL97-051 

CP79-348 

L88-072 

353 

XL97-103 

L95-477 

HoCP92-618 

296 

XL97-052 

LCP85-313 

L88-072 

216 

XL97-104 

HoCP92-624  HoCP92-618 

1049 

XL97-053 

HoCP90-923 

L88-072 

188 

XL97-105 

L96-071 

HoCP92-618 

303 

XL97-054 

CP77-310 

L9 1-255 

218 

XL97-106 

CP79-318 

HoCP92-618 

1221 

12 


Table  7.     C 

ontinued. 

Cross 

Female 

Male 

Seed 

Cross       Female 

Male 

Seed 

XL97-107 

HoCP92-618  HoCP92-618 

619 

XL97-159 

L88-063 

HoCP92-618 

1496 

XL97-109 

HoCP95-950  US90-018 

428 

XL97-160 

CP79-318 

HoCP95-951 

1874 

XL97-110 

HoCP92-648 

US90-018 

708 

XL97-161 

L96-071 

HoCP95-951 

32 

XL97-111 

L91-281 

US90-018 

1098 

XL97-162 

LCP86-429 

HoCP95-951 

92 

XL97-112 

US90-018 

US90-018 

620 

XL97-163 

CP79-318 

Ho95-988 

772 

XL97-113 

Ho95-985 

L95-495 

230 

XL97-164 

L94-426 

Ho95-988 

55 

XL97-114 

HoCP94-806  L95-495 

0 

XL97-165 

US79-010 

L90-191 

214 

XL97-115 

HoCP95-950  L95-495 

224 

XL97-166 

HoCP94-806 

CP84-772 

665 

XL97-116 

L95-495 

L95-495 

728 

XL97-167 

L94-426 

CP84-772 

467 

XL97-117 

CP79-318 

L90-191 

324 

XL97-168 

HoCP92-624 

CP84-772 

1944 

XL97-118 

HoCP92-648  L90-191 

405 

XL97-169 

CP84-772 

CP84-772 

473 

XL97-119 

L91-281 

L90-191 

211 

XL97-170 

Ho95-985 

CP88-769 

1770 

XL97-120 

L90-191 

L90-191 

0 

XL97-171 

CP77-407 

CP88-769 

2421 

XL97-121 

HoCP92-648  LCP84-222 

223 

XL97-174 

CP88-769 

CP88-769 

492 

XL97-122 

L91-281 

LCP84-222 

930 

XL97-175 

LCP86-429 

L94-428 

3448 

XL97-123 

US80-004 

LCP84-222 

1064 

XL97-176 

HoCP94-806 

L94-428 

647 

XL97-124 

LCP84-222 

LCP84-222 

79 

XL97-177 

HoCP88-739 

L94-428 

211 

XL97-125 

CP72-370 

HoCP85-845 

231 

XL97-178 

HoCP92-648 

L94-428 

1318 

XL97-126 

L96-071 

HoCP85-845 

362 

XL97-179 

HoCP92-624 

L94-428 

650 

XL97-127 

CP79-318 

HoCP85-845 

1016 

XL97-180 

L94-428 

L94-428 

47 

XL97-128 

HoCP92-648  HoCP85-845 

256 

XL97-181 

CP77-407 

LCP85-384 

212 

XL97-129 

CP82-550 

LCP81-010 

42 

XL97-182 

HoCP88-739 

LCP85-384 

77 

XL97-130 

L94-432 

LCP81-010 

930 

XL97-183 

HoCP92-624 

LCP85-384 

3346 

XL97-131 

L96-044 

LCP81-010 

228 

XL97-184 

LCP86-429 

LCP85-384 

744 

XL97-132 

HoCP92-648 

LCP81-010 

736 

XL97-185 

LCP81-010 

LCP85-384 

2513 

XL97-133 

L91-281 

LCP81-010 

672 

XL97-186 

LCP85-384 

LCP85-384 

212 

XL97-134 

LCP81-010 

LCP81-010 

895 

XL97-187 

US90-027 

L95-477 

1793 

XL97-135 

CP77-310 

US78-020 

1218 

XL97-188 

LCP86-429 

L95-477 

2616 

XL97-136 

US80-004 

US78-020 

2092 

XL97-189 

L95-477 

L95-477 

179 

XL97-137 

HoCP85-845  US78-020 

985 

XL97-190 

CP89-831 

HoCP94-806 

444 

XL97-138 

CP85-830 

US78-020 

806 

XL97-191 

LCP82-089 

HoCP94-806 

2951 

XL97-139 

HoCP95-950  LCP82-089 

1361 

XL97-192 

US79-010 

HoCP94-806 

860 

XL97-140 

LCP85-313 

LCP82-089 

1411 

XL97-193 

HoCP94-806  HoCP94-806 

771 

XL97-141 

L96-071 

LCP82-089 

1072 

XL97-194 

HoCP93-746 

L94-426 

503 

XL97-142 

CP80-356 

HoCP85-845 

1725 

XL97-195 

US90-027 

L94-426 

824 

XL97-143 

CP79-348 

L91-255 

1123 

XL97-196 

L94-426 

L94-426 

52 

XL97-144 

HoCP92-648  L91-255 

1256 

XL97-197 

LCP82-089 

LCP87-472 

3457 

XL97-145 

HoCP94-806  L91-255 

684 

XL97-198 

LCP86-429 

LCP87-472 

2989 

XL97-146 

L94-432 

L9 1-255 

1041 

XL97-199 

US80-004 

LCP87-472 

2776 

XL97-147 

LCP86-429 

L9 1-255 

2247 

XL97-200 

LCP87-472 

LCP87-472 

1216 

XL97-148 

L88-063 

L91-255 

1479 

XL97-201 

CP89-831 

CP85-830 

106 

XL97-149 

CP80-356 

LCP82-089 

1938 

XL97-202 

L95-495 

CP85-830 

1166 

XL97-150 

L90-191 

LCP82-089 

1036 

XL97-204 

CP85-830 

CP85-830 

32 

XL97-151 

HoCP93-746  HoCP85-845 

2397 

XL97-205 

HoCP88-739 

CP79-318 

182 

XL97-152 

CP88-769 

HoCP85-845 

899 

XL97-206 

HoCP92-624 

CP79-318 

850 

XL97-153 

US78-020 

HoCP85-845 

342 

XL97-209 

L95-495 

CP79-318 

528 

XL97-154 

HoCP88-739  Ho94-850 

296 

XL97-210 

LCP82-089 

CP79-318 

1018 

XL97-155 

CP79-318 

Ho94-850 

1325 

XL97-211 

CP79-318 

CP79-318 

44 

XL97-156 

US90-021 

Ho94-850 

570 

XL97-212 

LCP85-313 

HoCP95-950 

184 

XL97-157 

Ho94-850 

Ho94-850 

638 

XL97-213' 

HoCP95-950  HoCP95-950 

779 

XL97-158 

LCP86-429 

HoCP92-618 

601 

XL97-214 

LCP85-313 

L90-191 

7 

13 


Table  7.     Continued. 

Cross       Female                  Male 

Seed 

Cross       Female 

Male 

Seed 

XL97-215 

CP89-805       L95-461 

0 

XL97-252 

LCP85-313 

HoCP92-624 

25 

XL97-216 

Ho95-985       L95-461 

1180 

XL97-253 

HoCP94-806  L95-482 

33 

XL97-217 

HoCP89-846  L95-461 

117 

XL97-254 

CP77-310 

US79-010 

12 

XL97-218 

L95-461          L95-461 

43 

XL97-255 

US79-010 

US79-010 

0 

XL97-219 

LCP86-429     LCP81-010 

208 

XL97-256 

L95-455 

HoCP85-845 

16 

XL97-220 

HoCP88-739  LCP81-010 

301 

XL97-257 

L95-495 

HoCP85-845 

295 

XL97-221 

HoCP92-624  LCP81-010 

1373 

XL97-259 

HoCP92-624 

Ho94-850 

68 

XL97-222 

HoCP89-846  LCP85-384 

314 

XL97-260 

Ho94-850 

Ho94-850 

86 

XL97-223 

HoCP88-739  LCP85-384 

395 

XL97-261 

L95-495 

CP80-356 

253 

XL97-224 

HoCP92-624  LCP85-384 

903 

XL97-262 

LCP85-313 

CP80-356 

6 

XL97-225 

HoCP92-624  US70-010 

83 

XL97-263 

CP80-356 

CP80-356 

0 

XL97-226 

LCP85-313     US70-010 

48 

XL97-264 

HoCP92-624  L95-461 

42 

XL97-227 

US79-010       US70-010 

15 

XL97-265 

L94-426 

L95-461 

15 

XL97-228 

CP84-722       LCP82-089 

1011 

XL97-266 

LCP85-313 

L95-461 

24 

XL97-229 

HoCP89-846  LCP82-089 

2221 

XL97-267 

CP89-831 

LCP85-384 

249 

XL97-230 

HoCP93-746  LCP82-089 

607 

XL97-268 

L96-024 

LCP85-384 

710 

XL97-231 

LCP82-089     LCP82-089 

3668 

XL97-269 

LCP85-313 

LCP85-384 

92 

XL97-232 

CP77-407       L88-063 

673 

XL97-270 

CP82-550 

LCP85-384 

747 

XL97-233 

Ho95-985       L88-063 

299 

XL97-271 

L90-191 

LCP85-384 

30 

XL97-234 

L88-063          L88-063 

659 

XL97-272 

LCP85-336 

LCP85-384 

2923 

XL97-235 

CP87-626       HoCP85-845 

0 

XL97-273 

HoCP89-846 

HoCP85-845 

17 

XL97-236 

HoCP88-739  HoCP85-845 

0 

XL97-274 

L95-467 

HoCP85-845 

8 

XL97-237 

L91-255          HoCP85-845 

32 

XL97-275 

HoCP94-806 

HoCP85-845 

19 

XL97-238 

HoCP85-845  HoCP85-845 

151 

XL97-276 

CP87-626 

L94-432 

26 

XL97-239 

HoCP88-739  LCP85-336 

239 

XL97-277 

HoCP92-624 

L94-432 

409 

XL97-240 

LCP85-336     LCP85-336 

754 

XL97-278 

L94-426 

L94-432 

0 

XL97-241 

Ho94-850       L95-482 

2696 

XL97-279 

L94-432 

L94-432 

140 

XL97-242 

L95-482          L95-482 

18 

XL97-280 

LCP86-429 

LCP85-336 

1707 

XL97-243 

L96-051          CP85-830 

1279 

XL97-281 

CP89-831 

LCP85-336 

3366 

XL97-244 

HoCP89-846  L90-181 

63 

XL97-282 

L96-024 

LCP82-089 

1060 

XL97-245 

LCP85-336     L96-024 

1222 

XL97-283 

CP89-839 

LCP82-089 

103 

XL97-246 

LCP85-313     L96-024 

34 

XL97-284 

Ho95-988 

LCP85-384 

13 

XL97-247 

LCP85-384     97P2 

329 

XL97-285 

HoCP89-846 

LCP85-384 

75 

XL97-248 

US90-027       97P2 

498 

XL97-286 

LCP85-384 

LCP85-384 

37 

XL97-249 

HoCP94-825  97P2 

40 

XL97-287 

HoCP92-624 

L95-495 

0 

XL97-250 

CP82-550       HoCP92-624 

23 

XL97-288 

L95-495 

L95-495 

134 

XL97-251 

HoCP93-746  HoCP92-624 

24 

Total 

205698 

14 


Table  8.   Crosses  and  seed  made  in  1997  sorted  bv  female  parent. 

Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-125 

CP72-370 

HoCP85-845 

231 

XL97-033 

Ho95-985 

L96-044 

1147 

XL97-042 

CP77-310 

HoCP85-845 

733 

XL97-048 

Ho95-985 

L96-044 

0 

XL97-054 

CP77-310 

L91-255 

218 

XL97-113 

Ho95-985 

L95-495 

230 

XL97-101 

CP77-310 

HoCP92-618 

1030 

XL97-170 

Ho95-985 

CP88-769 

1770 

XL97-135 

CP77-310 

US78-020 

1218 

XL97-216 

Ho95-985 

L95-461 

1180 

XL97-254 

CP77-310 

US79-010 

12 

XL97-233 

Ho95-985 

L88-063 

299 

XL97-043 

CP77-407 

HoCP85-845 

37 

XL97-076 

Ho95-988 

LCP82-089 

1765 

XL97-075 

CP77-407 

LCP82-089 

268 

XL97-083 

Ho95-988 

Ho95-988 

14 

XL97-097 

CP77-407 

HoCP95-951 

0 

XL97-284 

Ho95-988 

LCP85-384 

13 

XL97-171 

CP77-407 

CP88-769 

2421 

XL97-032 

HoCP85-845 

HoCP85-845 

514 

XL97-181 

CP77-407 

LCP85-384 

212 

XL97-137 

HoCP85-845 

US78-020 

985 

XL97-232 

CP77-407 

L88-063 

673 

XL97-238 

HoCP85-845 

HoCP85-845 

151 

XL97-050 

CP79-318 

L88-072 

1041 

XL97-154 

HoCP88-739  Ho94-850 

296 

XL97-065 

CP79-318 

US78-020 

1725 

XL97-177 

HoCP88-739 

L94-428 

211 

XL97-099 

CP79-318 

HoCP95-951 

1110 

XL97-182 

HoCP88-739 

LCP85-384 

77 

XL97-106 

CP79-318 

HoCP92-618 

1221 

XL97-205 

HoCP88-739 

CP79-318 

182 

XL97-117 

CP79-318 

L90-191 

324 

XL97-220 

HoCP88-739 

LCP81-010 

301 

XL97-127 

CP79-318 

HoCP85-845 

1016 

XL97-223 

HoCP88-739 

LCP85-384 

395 

XL97-155 

CP79-318 

Ho94-850 

1325 

XL97-236 

HoCP88-739 

HoCP85-845 

0 

XL97-160 

CP79-318 

HoCP95-951 

1874 

XL97-239 

HoCP88-739 

LCP85-336 

239 

XL97-163 

CP79-318 

Ho95-988 

772 

XL97-025 

HoCP89-846 

L95-449 

43 

XL97-211 

CP79-318 

CP79-318 

44 

XL97-037 

HoCP89-846 

L96-044 

334 

XL97-051 

CP79-348 

L88-072 

353 

XL97-217 

HoCP89-846 

L95-461 

117 

XL97-143 

CP79-348 

L91-255 

1123 

XL97-222 

HoCP89-846 

LCP85-384 

314 

XL97-142 

CP80-356 

HoCP85-845 

1725 

XL97-229 

HoCP89-846  LCP82-089 

2221 

XL97-149 

CP80-356 

LCP82-089 

1938 

XL97-244 

HoCP89-846 

L90-181 

63 

XL97-263 

CP80-356 

CP80-356 

0 

XL97-273 

HoCP89-846 

HoCP85-845 

17 

XL97-055 

CP82-550 

L9 1-255 

1462 

XL97-285 

HoCP89-846 

LCP85-384 

75 

XL97-129 

CP82-550 

LCP81-010 

42 

XL97-035 

HoCP90-923 

L96-044 

142 

XL97-250 

CP82-550 

HoCP92-624 

23 

XL97-053 

HoCP90-923 

L88-072 

188 

XL97-270 

CP82-550 

LCP85-384 

747 

XL97-107 

HoCP92-618 

HoCP92-618 

619 

XL97-228 

CP84-722 

LCP82-089 

1011 

XL97-098 

HoCP92-624 

HoCP95-951 

132 

XL97-169 

CP84-772 

CP84-772 

473 

XL97-104 

HoCP92-624 

HoCP92-618 

1049 

XL97-138 

CP85-830 

US78-020 

806 

XL97-168 

HoCP92-624  CP84-772 

1944 

XL97-204 

CP85-830 

CP85-830 

32 

XL97-179 

HoCP92-624 

L94-428 

650 

XL97-006 

CP87-626 

CP87-626 

237 

XL97-183 

HoCP92-624 

LCP85-384 

3346 

XL97-061 

CP87-626 

HoCP95-950 

416 

XL97-206 

HoCP92-624  CP79-318 

850 

XL97-235 

CP87-626 

HoCP85-845 

0 

XL97-221 

HoCP92-624 

LCP81-010 

1373 

XL97-276 

CP87-626 

L94-432 

26 

XL97-224 

HoCP92-624 

LCP85-384 

903 

XL97-152 

CP88-769 

HoCP85-845 

899 

XL97-225 

HoCP92-624 

US70-010 

83 

XL97-174 

CP88-769 

CP88-769 

492 

XL97-259 

HoCP92-624 

Ho94-850 

68 

XL97-095 

CP89-805 

LCP85-336 

267 

XL97-264 

HoCP92-624 

L95-461 

42 

XL97-215 

CP89-805 

L95-461 

0 

XL97-277 

HoCP92-624 

L94-432 

409 

XL97-190 

CP89-831 

HoCP94-806 

444 

XL97-287 

HoCP92-624 

L95-495 

0 

XL97-201 

CP89-831 

CP85-830 

106 

XL97-011 

HoCP92-648 

LCP87-472 

3152 

XL97-267 

CP89-831 

LCP85-384 

249 

XL97-110 

HoCP92-648 

US90-018 

708 

XL97-281 

CP89-831 

LCP85-336 

3366 

XL97-118 

HoCP92-648 

L90-191 

405 

XL97-283 

CP89-839 

LCP82-089 

103 

XL97-121 

HoCP92-648 

LCP84-222 

223 

XL97-157 

Ho94-850 

Ho94-850 

638 

XL97-128 

HoCP92-648 

HoCP85-845 

256 

XL97-241 

Ho94-850 

L95-482 

2696 

XL97-132 

HoCP92-648 

LCP81-010 

736 

XL97-260 

Ho94-850 

Ho94-850 

86 

XL97-144 

HoCP92-648 

L9 1-255 

1256 

15 


Table  8.  Continued. 

Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-178 

HoCP92-648 

L94-428 

1318 

XL97-133 

L9 1-281 

LCP81-010 

672 

XL97-016 

HoCP93-744 

L88-072 

1671 

XL97-010 

L9 1-288 

L91-288 

0 

XL97-151 

HoCP93-746 

HoCP85-845 

2397 

XL97-102 

L9 1-288 

HoCP92-618 

1275 

XL97-194 

HoCP93-746 

L94-426 

503 

XL97-056 

L93-363 

L9 1-255 

284 

XL97-230 

HoCP93-746 

LCP82-089 

607 

XL97-088 

L93-363 

HoCP85-845 

1152 

XL97-251 

HoCP93-746  HoCP92-624 

24 

XL97-070 

L94-426 

L95-477 

568 

XL97-062 

HoCP94-806 

HoCP95-950 

138 

XL97-079 

L94-426 

L91-288 

0 

XL97-080 

HoCP94-806  Ho95-988 

0 

XL97-164 

L94-426 

Ho95-988 

55 

XL97-114 

HoCP94-806  L95-495 

0 

XL97-167 

L94-426 

CP84-772 

467 

XL97-145 

HoCP94-806 

L91-255 

684 

XL97-196 

L94-426 

L94-426 

52 

XL97-166 

HoCP94-806  CP84-772 

665 

XL97-265 

L94-426 

L95-461 

15 

XL97-176 

HoCP94-806  L94-428 

647 

XL97-278 

L94-426 

L94-432 

0 

XL97-193 

HoCP94-806 

HoCP94-806 

771 

XL97-081 

L94-428 

Ho95-988 

121 

XL97-253 

HoCP94-806  L95-482 

33 

XL97-084 

L94-428 

LCP87-472 

1504 

XL97-275 

HoCP94-806 

HoCP85-845 

19 

XL97-180 

L94-428 

L94-428 

47 

XL97-249 

HoCP94-825 

97P2 

40 

XL97-130 

L94-432 

LCP81-010 

930 

XL97-064 

HoCP95-950  HoCP95-950 

151 

XL97-146 

L94-432 

L91-255 

1041 

XL97-109 

HoCP95-950  US90-018 

428 

XL97-279 

L94-432 

L94-432 

140 

XL97-115 

HoCP95-950  L95-495 

224 

XL97-022 

L95-449 

L95-449 

0 

XL97-139 

HoCP95-950  LCP82-089 

1361 

XL97-256 

L95-455 

HoCP85-845 

16 

XL97-213 

HoCP95-950  HoCP95-950 

779 

XL97-218 

L95-461 

L95-461 

43 

XL97-100 

HoCP95-951 

HoCP95-951 

9 

XL97-274 

L95-467 

HoCP85-845 

8 

XL97-094 

L88-063 

LCP85-336 

102 

XL97-073 

L95-477 

L95-477 

826 

XL97-148 

L88-063 

L9 1-255 

1479 

XL97-103 

L95-477 

HoCP92-618 

296 

XL97-159 

L88-063 

HoCP92-618 

1496 

XL97-189 

L95-477 

L95-477 

179 

XL97-234 

L88-063 

L88-063 

659 

XL97-242 

L95-482 

L95-482 

18 

XL97-017 

L88-072 

L88-072 

87 

XL97-082 

L95-495 

Ho95-988 

505 

XL97-028 

L88-072 

HoCP85-845 

1476 

XL97-085 

L95-495 

LCP87-472 

300 

XL97-034 

L88-072 

L96-044 

560 

XL97-090 

L95-495 

HoCP85-845 

665 

XL97-086 

L88-072 

LCP87-472 

1890 

XL97-116 

L95-495 

L95-495 

728 

XL97-091 

L88-072 

HoCP85-845 

1758 

XL97-202 

L95-495 

CP85-830 

1166 

XL97-093 

L88-072 

LCP85-336 

3402 

XL97-209 

L95-495 

CP79-318 

528 

XL97-002 

L89-136 

L89-136 

0 

XL97-257 

L95-495 

HoCP85-845 

295 

XL97-031 

L89-136 

HoCP85-845 

668 

XL97-261 

L95-495 

CP80-356 

253 

XL97-040 

L89-136 

97P1 

23 

XL97-288 

L95-495 

L95-495 

134 

XL97-063 

L89-136 

HoCP95-950 

93 

XL97-026 

L96-013 

HoCP85-845 

874 

XL97-066 

L89-136 

US78-020 

160 

XL97-039 

L96-013 

97P1 

339 

XL97-071 

L89-136 

L95-477 

344 

XL97-268 

L96-024 

LCP85-384 

710 

XL97-120 

L90-191 

L90-191 

0 

XL97-282 

L96-024 

LCP82-089 

1060 

XL97-150 

L90-191 

LCP82-089 

1036 

XL97-038 

L96-044 

L96-044 

118 

XL97-271 

L90-191 

LCP85-384 

30 

XL97-131 

L96-044 

LCP81-010 

228 

XL97-057 

L9 1-255 

L91-255 

669 

XL97-012 

L96-048 

LCP87-472 

384 

XL97-087 

L91-255 

HoCP85-845 

539 

XL97-019 

L96-048 

L95-449 

85 

XL97-237 

L9 1-255 

HoCP85-845 

32 

XL97-243 

L96-051 

CP85-830 

1279 

XL97-005 

L91-281 

CP87-626 

395 

XL97-036 

L96-060 

L96-044 

906 

XL97-009 

L91-281 

L91-288 

0 

XL97-069 

L96-060 

L95-477 

2271 

XL97-024 

L9 1-281 

L95-449 

107 

XL97-074 

L96-060 

LCP82-089 

1209 

XL97-111 

L91-281 

US90-018 

1098 

XL97-105 

L96-071 

HoCP92-618 

303 

XL97-119 

L9 1-281 

L90-191 

211 

XL97-126 

L96-071 

HoCP85-845 

362 

XL97-122 

L91-281 

LCP84-222 

930 

XL97-141' 

L96-071 

LCP82-089 

1072 

16 


Table  8.  Continued. 


Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-161 

L96-071 

HoCP95-951 

32 

XL97-245 

LCP85-336 

L96-024 

1222 

XL97-046 

L96-078 

L96-044 

0 

XL97-272 

LCP85-336 

LCP85-384 

2923 

XL97-049 

L96-078 

L88-072 

75 

XL97-186 

LCP85-384 

LCP85-384 

212 

XL97-001 

LCP81-010 

L89-136 

257 

XL97-247 

LCP85-384 

97P2 

329 

XL97-003 

LCP8 1-010 

CP87-626 

19 

XL97-286 

LCP85-384 

LCP85-384 

37 

XL97-007 

LCP81-010 

L91-288 

0 

XL97-015 

LCP86-429 

L88-072 

2585 

XL97-014 

LCP81-010 

LCP87-472 

1646 

XL97-020 

LCP86-429 

L95-449 

0 

XL97-018 

LCP81-010 

L88-072 

891 

XL97-147 

LCP86-429 

L9 1-255 

2247 

XL97-045 

LCP81-010 

HoCP85-845 

2968 

XL97-158 

LCP86-429 

HoCP92-618 

601 

XL97-047 

LCP81-010 

L96-044 

429 

XL97-162 

LCP86-429 

HoCP95-951 

92 

XL97-059 

LCP81-010 

L91-281 

3350 

XL97-175 

LCP86-429 

L94-428 

3448 

XL97-067 

LCP8 1-010 

US78-020 

4620 

XL97-184 

LCP86-429 

LCP85-384 

744 

XL97-072 

LCP81-010 

L95-477 

3715 

XL97-188 

LCP86-429 

L95-477 

2616 

XL97-077 

LCP81-010 

LCP82-089 

3558 

XL97-198 

LCP86-429 

LCP87-472 

2989 

XL97-134 

LCP8 1-010 

LCP81-010 

895 

XL97-219 

LCP86-429 

LCP81-010 

208 

XL97-185 

LCP81-010 

LCP85-384 

2513 

XL97-280 

LCP86-429 

LCP85-336 

1707 

XL97-078 

LCP82-089 

LCP82-089 

786 

XL97-013 

LCP87-472 

LCP87-472 

92 

XL97-191 

LCP82-089 

HoCP94-806 

2951 

XL97-200 

LCP87-472 

LCP87-472 

1216 

XL97-197 

LCP82-089 

LCP87-472 

3457 

XL97-030 

US78-020 

HoCP85-845 

390 

XL97-210 

LCP82-089 

CP79-318 

1018 

XL97-068 

US78-020 

US78-020 

0 

XL97-231 

LCP82-089 

LCP82-089 

3668 

XL97-153 

US78-020 

HoCP85-845 

342 

XL97-124 

LCP84-222 

LCP84-222 

79 

XL97-165 

US79-010 

L90-191 

214 

XL97-029 

LCP85-313 

HoCP85-845 

1083 

XL97-192 

US79-010 

HoCP94-806 

860 

XL97-044 

LCP85-313 

HoCP85-845 

1724 

XL97-227 

US79-010 

US70-010 

15 

XL97-052 

LCP85-313 

L88-072 

216 

XL97-255 

US79-010 

US79-010 

0 

XL97-089 

LCP85-313 

HoCP85-845 

611 

XL97-123 

US80-004 

LCP84-222 

1064 

XL97-092 

LCP85-313 

LCP85-336 

351 

XL97-136 

US80-004 

US78-020 

2092 

XL97-140 

LCP85-313 

LCP82-089 

1411 

XL97-199 

US80-004 

LCP87-472 

2776 

XL97-212 

LCP85-313 

HoCP95-950 

184 

XL97-058 

US90-018 

L9 1-281 

32 

XL97-214 

LCP85-313 

L90-191 

7 

XL97-112 

US90-018 

US90-018 

620 

XL97-226 

LCP85-313 

US70-010 

48 

XL97-004 

US90-021 

CP87-626 

31 

XL97-246 

LCP85-313 

L96-024 

34 

XL97-008 

US90-021 

L9 1-288 

0 

XL97-252 

LCP85-313 

HoCP92-624 

25 

XL97-021 

US90-021 

L95-449 

6 

XL97-262 

LCP85-313 

CP80-356 

6 

XL97-156 

US90-021 

Ho94-850 

570 

XL97-266 

LCP85-313 

L95-461 

24 

XL97-187 

US90-027 

L95-477 

1793 

XL97-269 

LCP85-313 

LCP85-384 

92 

XL97-195 

US90-027 

L94-426 

824 

XL97-096 

LCP85-336 

LCP85-336 

867 

XL97-248 

US90-027 

97P2 

498 

XL97-240 

LCP85-336 

LCP85-336 

754 

Total 

205698 

17 


Table  9.   Crosses  and  seed  made  in  1997  sorted  bv  male  parent. 

Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-040 

L89-136 

97P1 

23 

XL97-128 

HoCP92-648 

HoCP85-845 

256 

XL97-039 

L96-013 

97P1 

339 

XL97-151 

HoCP93-746  HoCP85-845 

2397 

XL97-249 

HoCP94-825 

97P2 

40 

XL97-275 

HoCP94-806  HoCP85-845 

19 

XL97-247 

LCP85-384 

97P2 

329 

XL97-028 

L88-072 

HoCP85-845 

1476 

XL97-248 

US90-027 

97P2 

498 

XL97-091 

L88-072 

HoCP85-845 

1758 

XL97-211 

CP79-318 

CP79-318 

44 

XL97-031 

L89-136 

HoCP85-845 

668 

XL97-205 

HoCP88-739  CP79-318 

182 

XL97-087 

L9 1-255 

HoCP85-845 

539 

XL97-206 

HoCP92-624  CP79-318 

850 

XL97-237 

L9 1-255 

HoCP85-845 

32 

XL97-209 

L95-495 

CP79-318 

528 

XL97-088 

L93-363 

HoCP85-845 

1152 

XL97-210 

LCP82-089 

CP79-318 

1018 

XL97-256 

L95-455 

HoCP85-845 

16 

XL97-263 

CP80-356 

CP80-356 

0 

XL97-274 

L95-467 

HoCP85-845 

8 

XL97-261 

L95-495 

CP80-356 

253 

XL97-090 

L95-495 

HoCP85-845 

665 

XL97-262 

LCP85-313 

CP80-356 

6 

XL97-257 

L95-495 

HoCP85-845 

295 

XL97-169 

CP84-772 

CP84-772 

473 

XL97-026 

L96-013 

HoCP85-845 

874 

XL97-168 

HoCP92-624  CP84-772 

1944 

XL97-126 

L96-071 

HoCP85-845 

362 

XL97-166 

HoCP94-806  CP84-772 

665 

XL97-045 

LCP81-010 

HoCP85-845 

2968 

XL97-167 

L94-426 

CP84-772 

467 

XL97-029 

LCP85-313 

HoCP85-845 

1083 

XL97-204 

CP85-830 

CP85-830 

32 

XL97-044 

LCP85-313 

HoCP85-845 

1724 

XL97-201 

CP89-831 

CP85-830 

106 

XL97-089 

LCP85-313 

HoCP85-845 

611 

XL97-202 

L95-495 

CP85-830 

1166 

XL97-030 

US78-020 

HoCP85-845 

390 

XL97-243 

L96-051 

CP85-830 

1279 

XL97-153 

US78-020 

HoCP85-845 

342 

XL97-006 

CP87-626 

CP87-626 

237 

XL97-101 

CP77-310 

HoCP92-618 

1030 

XL97-005 

L91-281 

CP87-626 

395 

XL97-106 

CP79-318 

HoCP92-618 

1221 

XL97-003 

LCP81-010 

CP87-626 

19 

XL97-107 

HoCP92-618  HoCP92-618 

619 

XL97-004 

US90-021 

CP87-626 

31 

XL97-104 

HoCP92-624  HoCP92-618 

1049 

XL97-171 

CP77-407 

CP88-769 

2421 

XL97-159 

L88-063 

HoCP92-618 

1496 

XL97-174 

CP88-769 

CP88-769 

492 

XL97-102 

L91-288 

HoCP92-618 

1275 

XL97-170 

Ho95-985 

CP88-769 

1770 

XL97-103 

L95-477 

HoCP92-618 

296 

XL97-155 

CP79-318 

Ho94-850 

1325 

XL97-105 

L96-071 

HoCP92-618 

303 

XL97-157 

Ho94-850 

Ho94-850 

638 

XL97-158 

LCP86-429 

HoCP92-618 

601 

XL97-260 

Ho94-850 

Ho94-850 

86 

XL97-250 

CP82-550 

HoCP92-624 

23 

XL97-154 

HoCP88-739 

Ho94-850 

296 

XL97-251 

HoCP93-746  HoCP92-624 

24 

XL97-259 

HoCP92-624  Ho94-850 

68 

XL97-252 

LCP85-313 

HoCP92-624 

25 

XL97-156 

US90-021 

Ho94-850 

570 

XL97-190 

CP89-831 

HoCP94-806 

444 

XL97-163 

CP79-318 

Ho95-988 

772 

XL97-193 

HoCP94-806  HoCP94-806 

771 

XL97-083 

Ho95-988 

Ho95-988 

14 

XL97-191 

LCP82-089 

HoCP94-806 

2951 

XL97-080 

HoCP94-806 

Ho95-988 

0 

XL97-192 

US79-010 

HoCP94-806 

860 

XL97-164 

L94-426 

Ho95-988 

55 

XL97-061 

CP87-626 

HoCP95-950 

416 

XL97-081 

L94-428 

Ho95-988 

121 

XL97-062 

HoCP94-806  HoCP95-950 

138 

XL97-082 

L95-495 

Ho95-988 

505 

XL97-064 

HoCP95-950  HoCP95-950 

151 

XL97-125 

CP72-370 

HoCP85-845 

231 

XL97-213 

HoCP95-950  HoCP95-950 

779 

XL97-042 

CP77-310 

HoCP85-845 

733 

XL97-063 

L89-136 

HoCP95-950 

93 

XL97-043 

CP77-407 

HoCP85-845 

37 

XL97-212 

LCP85-313 

HoCP95-950 

184 

XL97-127 

CP79-318 

HoCP85-845 

1016 

XL97-097 

CP77-407 

HoCP95-951 

0 

XL97-142 

CP80-356 

HoCP85-845 

1725 

XL97-099 

CP79-318 

HoCP95-951 

1110 

XL97-235 

CP87-626 

HoCP85-845 

0 

XL97-160 

CP79-318 

HoCP95-951 

1874 

XL97-152 

CP88-769 

HoCP85-845 

899 

XL97-098 

HoCP92-624  HoCP95-951 

132 

XL97-032 

HoCP85-845 

HoCP85-845 

514 

XL97-100 

HoCP95-951 

HoCP95-951 

9 

XL97-238 

HoCP85-845 

HoCP85-845 

151 

XL97-161 

L96-071 

HoCP95-951 

32 

XL97-236 

HoCP88-739 

HoCP85-845 

0 

XL97-162 

LCP86-429 

HoCP95-951 

92 

XL97-273 

HoCP89-846 

HoCP85-845 

17 

XL97-232 

CP77-407 

L88-063 

673 

18 


Table  9.  Continued. 

Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-233 

Ho95-985 

L88-063 

299 

XL97-025 

HoCP89-846 

L95-449 

43 

XL97-234 

L88-063 

L88-063 

659 

XL97-024 

L91-281 

L95-449 

107 

XL97-050 

CP79-318 

L88-072 

1041 

XL97-022 

L95-449 

L95-449 

0 

XL97-051 

CP79-348 

L88-072 

353 

XL97-019 

L96-048 

L95-449 

85 

XL97-053 

HoCP90-923 

L88-072 

188 

XL97-020 

LCP86-429 

L95-449 

0 

XL97-016 

HoCP93-744  L88-072 

1671 

XL97-021 

US90-021 

L95-449 

6 

XL97-017 

L88-072 

L88-072 

87 

XL97-215 

CP89-805 

L95-461 

0 

XL97-049 

L96-078 

L88-072 

75 

XL97-216 

Ho95-985 

L95-461 

1180 

XL97-018 

LCP81-010 

L88-072 

891 

XL97-217 

HoCP89-846  L95-461 

117 

XL97-052 

LCP85-313 

L88-072 

216 

XL97-264 

HoCP92-624  L95-461 

42 

XL97-015 

LCP86-429 

L88-072 

2585 

XL97-265 

L94-426 

L95-461 

15 

XL97-002 

L89-136 

L89-136 

0 

XL97-218 

L95-461 

L95-461 

43 

XL97-001 

LCP81-010 

L89-136 

257 

XL97-266 

LCP85-313 

L95-461 

24 

XL97-244 

HoCP89-846  L90-181 

63 

XL97-071 

L89-136 

L95-477 

344 

XL97-117 

CP79-318 

L90-191 

324 

XL97-070 

L94-426 

L95-477 

568 

XL97-118 

HoCP92-648 

L90-191 

405 

XL97-073 

L95-477 

L95-477 

826 

XL97-120 

L90-191 

L90-191 

0 

XL97-189 

L95-477 

L95-477 

179 

XL97-119 

L91-281 

L90-191 

211 

XL97-069 

L96-060 

L95-477 

2271 

XL97-214 

LCP85-313 

L90-191 

7 

XL97-072 

LCP81-010 

L95-477 

3715 

XL97-165 

US79-010 

L90-191 

214 

XL97-188 

LCP86-429 

L95-477 

2616 

XL97-054 

CP77-310 

L9 1-255 

218 

XL97-187 

US90-027 

L95-477 

1793 

XL97-143 

CP79-348 

L91-255 

1123 

XL97-241 

Ho94-850 

L95-482 

2696 

XL97-055 

CP82-550 

L9 1-255 

1462 

XL97-253 

HoCP94-806 

L95-482 

33 

XL97-144 

HoCP92-648  L9 1-255 

1256 

XL97-242 

L95-482 

L95-482 

18 

XL97-145 

HoCP94-806  L91-255 

684 

XL97-113 

Ho95-985 

L95-495 

230 

XL97-148 

L88-063 

L9 1-255 

1479 

XL97-287 

HoCP92-624  L95-495 

0 

XL97-057 

L91-255 

L91-255 

669 

XL97-114 

HoCP94-806  L95-495 

0 

XL97-056 

L93-363 

L91-255 

284 

XL97-115 

HoCP95-950  L95-495 

224 

XL97-146 

L94-432 

L91-255 

1041 

XL97-116 

L95-495 

L95-495 

728 

XL97-147 

LCP86-429 

L91-255 

2247 

XL97-288 

L95-495 

L95-495 

134 

XL97-059 

LCP81-010 

L91-281 

3350 

XL97-246 

LCP85-313 

L96-024 

34 

XL97-058 

US90-018 

L91-281 

32 

XL97-245 

LCP85-336 

L96-024 

1222 

XL97-009 

L9 1-281 

L9 1-288 

0 

XL97-033 

Ho95-985 

L96-044 

1147 

XL97-010 

L9 1-288 

L9 1-288 

0 

XL97-048 

Ho95-985 

L96-044 

0 

XL97-079 

L94-426 

L9 1-288 

0 

XL97-037 

HoCP89-846  L96-044 

334 

XL97-007 

LCP81-010 

L91-288 

0 

XL97-035 

HoCP90-923 

L96-044 

142 

XL97-008 

US90-021 

L91-288 

0 

XL97-034 

L88-072 

L96-044 

560 

XL97-194 

HoCP93-746  L94-426 

503 

XL97-038 

L96-044 

L96-044 

118 

XL97-196 

L94-426 

L94-426 

52 

XL97-036 

L96-060 

L96-044 

906 

XL97-195 

US90-027 

L94-426 

824 

XL97-046 

L96-078 

L96-044 

0 

XL97-177 

HoCP88-739  L94-428 

211 

XL97-047 

LCP81-010 

L96-044 

429 

XL97-179 

HoCP92-624  L94-428 

650 

XL97-129 

CP82-550 

LCP81-010 

42 

XL97-178 

HoCP92-648 

L94-428 

1318 

XL97-220 

HoCP88-739  LCP81-010 

301 

XL97-176 

HoCP94-806  L94-428 

647 

XL97-221 

HoCP92-624  LCP81-010 

1373 

XL97-180 

L94-428 

L94-428 

47 

XL97-132 

HoCP92-648 

LCP81-010 

736 

XL97-175 

LCP86-429 

L94-428 

3448 

XL97-133 

L9 1-281 

LCP81-010 

672 

XL97-276 

CP87-626 

L94-432 

26 

XL97-130 

L94-432 

LCP81-010 

930 

XL97-277 

HoCP92-624  L94-432 

409 

XL97-131 

L96-044 

LCP81-010 

228 

XL97-278 

L94-426 

L94-432 

0 

XL97-134 

LCP81-010 

LCP81-010 

895 

XL97-279 

L94-432 

L94-432 

140 

XL97-219 

LCP86-429 

LCP81-010 

208 

19 


Table  9.  Continued. 


Cross 

Female 

Male 

Seed 

Cross 

Female 

Male 

Seed 

XL97-075 

CP77-407 

LCP82-089 

268 

XL97-224 

HoCP92-624 

LCP85-384 

903 

XL97-149 

CP80-356 

LCP82-089 

1938 

XL97-271 

L90-191 

LCP85-384 

30 

XL97-228 

CP84-722 

LCP82-089 

1011 

XL97-268 

L96-024 

LCP85-384 

710 

XL97-283 

CP89-839 

LCP82-089 

103 

XL97-185 

LCP8 1-010 

LCP85-384 

2513 

XL97-076 

Ho95-988 

LCP82-089 

1765 

XL97-269 

LCP85-313 

LCP85-384 

92 

XL97-229 

HoCP89-846  LCP82-089 

2221 

XL97-272 

LCP85-336 

LCP85-384 

2923 

XL97-230 

HoCP93-746  LCP82-089 

607 

XL97-186 

LCP85-384 

LCP85-384 

212 

XL97-139 

HoCP95-950  LCP82-089 

1361 

XL97-286 

LCP85-384 

LCP85-384 

37 

XL97-150 

L90-191 

LCP82-089 

1036 

XL97-184 

LCP86-429 

LCP85-384 

744 

XL97-282 

L96-024 

LCP82-089 

1060 

XL97-011 

HoCP92-648 

LCP87-472 

3152 

XL97-074 

L96-060 

LCP82-089 

1209 

XL97-086 

L88-072 

LCP87-472 

1890 

XL97-141 

L96-071 

LCP82-089 

1072 

XL97-084 

L94-428 

LCP87-472 

1504 

XL97-077 

LCP81-010 

LCP82-089 

3558 

XL97-085 

L95-495 

LCP87-472 

300 

XL97-078 

LCP82-089 

LCP82-089 

786 

XL97-012 

L96-048 

LCP87-472 

384 

XL97-231 

LCP82-089 

LCP82-089 

3668 

XL97-014 

LCP81-010 

LCP87-472 

1646 

XL97-140 

LCP85-313 

LCP82-089 

1411 

XL97-197 

LCP82-089 

LCP87-472 

3457 

XL97-121 

HoCP92-648 

LCP84-222 

223 

XL97-198 

LCP86-429 

LCP87-472 

2989 

XL97-122 

L91-281 

LCP84-222 

930 

XL97-013 

LCP87-472 

LCP87-472 

92 

XL97-124 

LCP84-222 

LCP84-222 

79 

XL97-200 

LCP87-472 

LCP87-472 

1216 

XL97-123 

US80-004 

LCP84-222 

1064 

XL97-199 

US80-004 

LCP87-472 

2776 

XL97-095 

CP89-805 

LCP85-336 

267 

XL97-225 

HoCP92-624 

US70-010 

83 

XL97-281 

CP89-831 

LCP85-336 

3366 

XL97-226 

LCP85-313 

US70-010 

48 

XL97-239 

HoCP88-739 

LCP85-336 

239 

XL97-227 

US79-010 

US70-010 

15 

XL97-094 

L88-063 

LCP85-336 

102 

XL97-135 

CP77-310 

US78-020 

1218 

XL97-093 

L88-072 

LCP85-336 

3402 

XL97-065 

CP79-318 

US78-020 

1725 

XL97-092 

LCP85-313 

LCP85-336 

351 

XL97-138 

CP85-830 

US78-020 

806 

XL97-096 

LCP85-336 

LCP85-336 

867 

XL97-137 

HoCP85-845 

US78-020 

985 

XL97-240 

LCP85-336 

LCP85-336 

754 

XL97-066 

L89-136 

US78-020 

160 

XL97-280 

LCP86-429 

LCP85-336 

1707 

XL97-067 

LCP81-010 

US78-020 

4620 

XL97-181 

CP77-407 

LCP85-384 

212 

XL97-068 

US78-020 

US78-020 

0 

XL97-270 

CP82-550 

LCP85-384 

747 

XL97-136 

US80-004 

US78-020 

2092 

XL97-267 

CP89-831 

LCP85-384 

249 

XL97-254 

CP77-310 

US79-010 

12 

XL97-284 

Ho95-988 

LCP85-384 

13 

XL97-255 

US79-010 

US79-010 

0 

XL97-182 

HoCP88-739  LCP85-384 

77 

XL97-110 

HoCP92-648 

US90-018 

708 

XL97-223 

HoCP88-739  LCP85-384 

395 

XL97-109 

HoCP95-950 

US90-018 

428 

XL97-222 

HoCP89-846  LCP85-384 

314 

XL97-111 

L91-281 

US90-018 

1098 

XL97-285 

HoCP89-846  LCP85-384 

75 

XL97-112 

US90-018 

US90-018 

620 

XL97-183 

HoCP92-624 

LCP85-384 

3346 

Total 

205698 

20 


SELECTIONS,  ADVANCEMENTS,  AND  ASSIGNMENTS  OF  THE  LOUISIANA  "L' 
SUGARCANE  VARIETY  DEVELOPMENT  PROGRAM  FOR  THE  YEAR  1997 
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K.  L.  Quebedeaux,  and  F.  A.  Martin 

Sugar  Research  Station,  Iberia  Research  Station,  and  Agronomy  Department 


SUMMARY 

In  the  selection  phase  of  the  Louisiana  "L"  Program,  superior  clones  are  advanced  through 
the  single  stool,  first  line,  second  line,  and  increase  stages  of  the  breeding  program.  In  the  first 
stubble  crop  of  the  second  line  trials,  those  clones  with  acceptable  breeding  or  commercial  value 
are  assigned  a  permanent  variety  number.  A  total  of  63,438  seedlings  from  252  crosses  were 
planted  in  the  field  in  the  spring  of  1997.  The  majority  of  these  seedlings  are  progeny  of  crosses 
among  commercial  and  elite  experimental  varieties.  In  the  fall  of  1997,  individual  selection  was 
practiced  on  the  32,402  stubble  seedlings  surviving  the  winter.  At  the  same  time,  superior  clones 
were  also  selected  and  advanced  through  subsequent  stages  (854  to  second  line,  307  to  increase). 
Assignment  of  permanent  "L97"  numbers  were  given  to  the  56  best  clones  of  the  1992  crossing 
series. 

PROCEDURES 

In  the  selection  stage  of  the  Louisiana  Sugarcane  Variety  Development  Program,  single 
stools  are  established  from  seed  generated  in  the  crossing  stage.  After  evaluating  and  selecting 
the  families  for  cane  yield  potential  in  the  cross  appraisal  studies,  clones  with  desirable  phenotypes 
are  selected  and  advanced  through  single  stool,  first  line,  second  line,  and  increase  stages.  In  the 
first  stubble  crop  of  the  second  line  trials,  clones  judged  to  have  breeding  or  commercial  value 
are  assigned  a  permanent  variety  number  and  advanced  to  the  nursery  stage  of  testing. 

RESULTS  AND  DISCUSSION 

A  total  of  63,438  seedlings  from  252  crosses  of  the  1996  crossing  series  were  planted  to 
the  field  in  the  spring  of  1997  (Table  1).  Many  of  these  seedlings  were  progeny  of  crosses  among 
commercial  and  superior  experimental  varieties.  In  the  fall  of  1997,  individual  selection  was 
practiced  on  the  32,402  stubble  single  stools  of  the  1995  crossing  series  that  survived  the  winter. 
No  family  selection  was  practiced  in  1997  because  of  the  low  number  of  selectable  seedlings.  The 
2,675  clones  selected  and  advanced  from  the  single  stools  were  planted  in  six-foot  first  line  trial 
plots.  Dates  of  planting  and  harvesting  of  all  plots  in  the  selection  phase  of  the  program  can  be 
found  in  Table  2. 

Over  3,300  first  line  trial  plots  of  the  1994  crossing  series  were  rated  for  cane  yield  and 
pest  resistance  in  August  of  1997  (Table  3a).  After  screening  for  cane  yield  rating,  acceptable 
clones  were  further  evaluated  for  pest  resistance  (diseases  and  borer  injury),  stalk  quality,  and 
Brix  (Table  3b).  The  second  stage  of  advancement  was  concluded  with  the  planting  of  854  clones 
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in  sixteen-foot  second  line  trial  plots. 

Stalk  counts  were  made  on  the  801  second  line  trial  plots  of  the  1993  crossing  series  in 
August  1997.  Based  on  these  counts  and  the  previously  described  criteria,  307  clones  were 
planted  in  two  sixteen-foot  Increase  plots  (Table  4).  One  replication  is  planted  in  light  soil  and 
the  other  replication  is  planted  in  heavy  soil.  These  clones  will  be  candidates  for  assignment  in 
1998.  Of  the  403  candidates,  the  best  56  clones  from  the  1992  crossing  series  were  assigned 
permanent  "L97"  numbers  (Table  5).  These  newly  assigned  "L97"  varieties  were  then  planted 
in  replicated  Nursery  trials  at  three  locations. 

The  advancement  summary  of  clones  from  crosses  made  in  1992  through  1995  is  shown 
in  Table  6.  Crosses  are  sorted  by  female  parent  in  ascending  order  with  the  percentile  ranking 
given  for  each  cross  in  each  stage  of  the  program.  Results  of  the  1995  crossing  series  cross 
appraisal  in  1997  are  presented  in  Table  7. 


Table  1 .    Summary  of  selections,  advancements  and  assignments  made  during  1997  by  the  Louisiana,  "L" ,  Sugarcane 
Variety  Development  Program's  personnel. 


Crossing 
series 

Crosses 

Plants 

surviving 

transplanting! 

Advanced  to 

Progeny 
test 

Selection 
program 

Oveiwinteied 

plants               1st 
line 

2nd 
line 

Increase 

Nursery 
(Assigned) 

213 
134 
213 
154 

237 

165 
106 
160 
201 

252 

X92 
X93 
X94 
X95 
X96 

49655 
50554 
74450 
46401 
63438 

43852            2990 
43939            3365 
28729            3301 
32402            2675$ 

650 
801 
854 

403 
307 

56 

t  Plant  number  is  for  plants  in  the  regular  selection  program  only.   An  additional  60  plants  are  planted  from  each 
cross  in  the  progeny  test. 

$  Of  the  2675  first  line  clones  advanced,  1757  had  been  screened  for  Brix.  Of  those  screened  for  Brix,  56.4%  passed 
the  acceptable  threshold. 
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Table  2.     Dates  of  seedling  and  line  trials  planted  or  harvested  in  1997. 


X-series 

Test 

Crop 

Date  Planted 

Date  Harvested 

X96 

Seedlings 

Planted 

4/21-5/2/97 

X95 

Seedlings 

First  Stubble 

4/23-26/96 

X96 

Cross  Test 

Planted 

5/5-9/97 

X95 

Cross  Test 

First  Stubble 

4/29/96 

X95 

1st  Line  Trials 

Planted 

9/15-16/97 

X94 

1st  Line  Trials 

Plantcane 

9/16,17,19,26/96 

X93 

1st  Line  Trials 

First  Stubble  . 

9/15,22/95 

10/27-28/97 

X94 

2nd  Line  Trials 

Planted 

10/2/97 

X93 

2nd  Line  Trials 

Plantcane 

11/13/96 

12/2/97 

X92 

2nd  Line  Trials 

First  Stubble 

10/12/95 

10/13/97 

X91 

2nd  Line  Trials 

Second  Stubble 

10/4/94 

10/15/97 

X93 

Light  Soil  Increase 

Planted 

10/29/97 

X92 

Light  Soil  Increase 

Plantcane 

10/31/96 

11/20/97 

X91 

Light  Soil  Increase 

First  Stubble 

10/26/95 

10/22/97 

X90 

Light  Soil  Increase 

Second  Stubble 

10/25/94 

10/8/97 

X93 

Heavy  Soil  Increase 

Planted 

10/21/97 

X92 

Heavy  Soil  Increase 

Plantcane 

11/21/96 

12/8/97 

X91 

Heavy  Soil  Increase 

First  Stubble 

9/26/95 

10/21/97 

X90 

Heavy  Soil  Increase 

Second  Stubble 

10/27/94 

10/8/97 

Table  3a.  Ratings  and  initial  faults  of  clones  in  the  first  line  plantcane  of  the  1994  crossing  series. 


Variety 

Fault 

Cane  yield  rating 

4 

5 

6 

7 

8 

9 

Sum 

<  6t 

CP  70-321 

none 

40 

2 

42 

40 

CP  72-370 

none 

22 

10 

1 

33 

22 

LHo  83-153 

none 

1 

5 

6 

6 

LCP  85-384 

none 

7 

27 

3 

37 

34 

LCP  86-454 

none 

2 

7 

1 

10 

2 

Expt'l  -  Selected 

none 

9 

1535 

1024 

283 

14 

2 

2867 

1544 

smut 

1 

4 

20 

8 

0 

0 

33 

5 

scald 

1 

0 

0 

0 

0 

0 

1 

1 

total 

11 

1539 

1044 

291 

14 

2 

2901 

1550 

Expt'l  -  Random^ 

none 

1 

105 

167 

109 

9 

3 

394 

105 

smut 

0 

0 

4 

2 

0 

0 

6 

0 

total 

1 

105 

171 

111 

9 

3 

400 

106 

t  Experimental  clones  without  faults  and  a  cane  yield  rating  less  than  six  passed  the  initial  screening. 
$  Clones  from  400  (20  clones  from  20  crosses)  randomly  selected  seedlings  were  advanced  to  the  first  line  trials 
to  compare  selection  efficiency. 
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Table  3b.  Numbers  of  experimental  clones  dropped 
for  identified  faults  in  the  1994  crossing  series  first 
line  trial  after  the  initial  selection  stage. 


Table  4.  Number  of  experimental  clones  dropped 
for  identified  faults  in  the  1993  crossing  series 
second  line  trial  prior  to  advancement  to  the  increase 
stage. 


Round  of 
Evaluation 


Fault 


Number! 


Second 

Borer 

28 

Broken 

7 

Diameter 

20 

LALA 

2 

LLS 

4 

Lodged 

Open 

Pith 

32 
2 
6 

Pokkah  Boeng 
Short 

1 
9 

Smut 

1 

Stalk  number 

13 

Stalk  weight 

1 

Trashy 
Tube 

5 

1 

Third 

Brix 

725 

Advanced 
to  2nd  Line 

None  reported 

854 

t  Sixty  two  clones  dropped  in  second  round. 
Multiple  faults  were  commonly  listed. 


Table  5.     Yield  data  summary  of  1997  "L"  assignments. 


Round  of 
Evaluation 


Fault 


Numberf 


Initial  number  of  clones 


848 


Faults 

Low  stalk  number^ 
Leaf  Scald 

401 
2 

Smut 

11 

Lodging 

Lodging/smut 

Rust 

1 

2 
2 

Advanced 

none 

307 

t  More  than  one  fault  was  sometimes  given,  thus 

numbers  will  not  correctly  sum. 
$  427  clones  were  without  initial  faults  and  had  stalk 

numbers  >  CP  70-321  (36300  stalks/ A). 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

Cross 

Female 

Male 

per  acre 

yield 

per  ton 

number 

weight 

lbs/A 

tons/A 

lbs/ton 

no/A 

lbs 

CP70-321 

13025 

49.8 

264 

33900 

2.98 

CP72-370 

11991 

46.4 

264 

35715 

2.63 

LCP85-384t 

18476 

70.7 

261 

47709 

2.88 

L97-101 

XL92-229 

CP70-330 

CP72-370 

14464 

52.8 

284 

34599 

3.02 

L97-102 

XL92-229 

CP70-330 

CP72-370 

15104 

53.5 

287 

44695 

2.29 

L97-103 

XL92-153 

CP83-644 

LCP87-017 

13164 

54.8 

245 

42086 

2.56 

L97-104 

XL92-024 

HoCP89-846 

LCP85-384 

15176 

57.7 

262 

42653 

2.63 

L97-105 

XL92-148 

CP83-644 

LCP85-384 

12760 

47.9 

269 

34599 

2.66 

L97-106 

XL92-170 

HoCP89-846 

CP77-310 

15403 

55.5 

273 

44127 

2.48 

L97-107 

XL92-229 

CP70-330 

CP72-370 

16200 

58.1 

283 

41405 

2.74 

L97-108 

XL92-017 

US78-026 

92P1 

12830 

55.2 

237 

49232 

2.20 

L97-109 

XL92-089 

LCP85-384 

92P4 

12901 

47.8 

270 

35620 

2.66 

L97-110 

XL92-148 

CP83-644 

LCP85-384 

13656 

53.8 

261 

44467 

2.37 

L97-111 

XL92-212 

L90-207 

LCP85-384 

14164 

55.3 

257 

50971 

2.17 

L97-112 

XL92-229 

CP70-330 

CP72-370 

17801 

67.1 

264 

40724 

3.08 

L97-113 

XL92-147 

CP76-331 

LCP85-384 

16247 

56.3 

291 

45716 

2.48 
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Table  5. 

Continued. 

Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

Cross 

Female 

Male 

per  acre 

yield 

per  ton 

number 

weight 

lbs/A 

tons/A 

lbs/ton 

no/A 

lbs 

L97-114 

XL92-229 

CP70-330 

CP72-370 

16260 

63.0 

259 

35393 

3.37 

L97-115 

XL92-089 

LCP85-384 

92P4 

15849 

58.2 

271 

52976 

2.18 

L97-116 

XL92-135 

CP77-407 

92P6 

12066 

50.1 

247 

40724 

2.48 

L97-117 

XL92-148 

CP83-644 

LCP85-384 

13544 

50.3 

273 

35620 

2.80 

L97-118 

XL92-024 

HoCP89-846 

LCP85-384 

17245 

61.8 

288 

49799 

2.43 

L97-119 

XL92-150 

CP79-348 

LCP85-384 

14802 

58.3 

261 

38796 

2.93 

L97-120 

XL92-147 

CP76-331 

LCP85-384 

12928 

50.7 

266 

46396 

2.28 

L97-121 

XL92-156 

Ho89-889 

LCP85-384 

16485 

55.5 

298 

49118 

2.20 

L97-122 

XL92-024 

HoCP89-846 

LCP85-384 

12639 

48.3 

264 

39363 

2.47 

L97-123 

XL90-098 

CP72-370 

CP86-916 

11976 

44.7 

276 

31082 

2.92 

L97-124 

XL92-156 

Ho89-889 

LCP85-384 

14265 

53.0 

281 

44581 

2.35 

L97-125 

XL92-156 

Ho89-889 

LCP85-384 

11810 

41.7 

282 

38002 

2.12 

L97-126 

XL92-198 

CP70-330 

LCP85-384 

12364 

46.9 

272 

35052 

2.60 

L97-127 

XL92-042 

LCP8 1-010 

LCP85-384 

11530 

48.1 

245 

36414 

2.57 

L97-128 

XL92-042 

LCP81-010 

LCP85-384 

14389 

54.8 

273 

40497 

2.78 

L97-129 

XL92-150 

CP79-348 

LCP85-384 

13109 

48.8 

280 

42993 

2.28 

L97-130 

XL92-156 

Ho89-889 

LCP85-384 

11461 

39.3 

297 

39476 

2.04 

L97-131 

XL92-229 

CP70-330 

CP72-370 

14315 

58.1 

254 

48665 

2.24 

L97-132 

XL92-156 

Ho89-889 

LCP85-384 

15312 

57.6 

272 

46283 

2.44 

L97-133 

XL92-024 

HoCP89-846 

LCP85-384 

14431 

51.1 

282 

39590 

2.57 

L97-134 

XL92-008 

CP78-317 

L90-190 

14631 

57.3 

263 

43333 

2.63 

L97-135 

XL92-024 

HoCP89-846 

LCP85-384 

11746 

44.5 

272 

34031 

2.83 

L97-136 

XL92-147 

CP76-331 

LCP85-384 

14094 

53.2 

269 

36073 

2.94 

L97-137 

XL92-042 

LCP81-010 

LCP85-384 

17982 

71.5 

254 

48665 

2.82 

L97-138 

XL92-147 

CP76-331 

LCP85-384 

11523 

42.4 

273 

31763 

2.51 

L97-139 

XL92-024 

HoCP89-846 

LCP85-384 

12355 

42.6 

286 

44921 

1.88 

L97-140 

XL92-156 

Ho89-889 

LCP85-384 

10829 

41.9 

264 

31990 

2.65 

L97-141 

XL92-024 

HoCP89-846 

LCP85-384 

13999 

57.2 

252 

40044 

2.93 

L97-142 

XL92-150 

CP79-348 

LCP85-384 

12202 

47.0 

268 

33918 

2.85 

L97-143 

XL92-049 

CP83-644 

L75-056 

12889 

46.7 

282 

39363 

2.45 

L97-144 

XL92-150 

CP79-348 

LCP85-384 

13325 

53.3 

261 

42539 

2.47 

L97-145 

XL92-182 

CP89-831 

LCP82-089 

12545 

45.5 

276 

36300 

2.48 

L97-146 

XL92-049 

CP83-644 

L75-056 

14722 

57.6 

267 

33805 

2.94 

L97-147 

XL92-024 

HoCP89-846 

LCP85-384 

11989 

43.1 

284 

30288 

2.95 

L97-148 

XL92-024 

HoCP89-846 

LCP85-384 

11346 

47.3 

248 

39023 

2.45 

L97-149 

XL92-182 

CP89-831 

LCP82-089 

15958 

53.9 

295 

42312 

2.47 

L97-150 

XL92-024 

HoCP89-846 

LCP85-384 

13840 

50.7 

278 

40951 

2.46 

L97-151 

XL92-150 

CP79-348 

LCP85-384 

12768 

50.3 

252 

38569 

2.38 

L97-152 

XL92-024 

HoCP89-846 

LCP85-384 

15063 

59.2 

259 

48098 

2.48 

L97-154 

XL92-024 

HoCP89-846 

LCP85-384 

17137 

59.7 

288 

35733 

3.36 

L97-155 

XL92-024 

HoCP89-846 

LCP85-384 

16222 

62.0 

267 

42653 

2.97 

L97-156 

XL92-199 

HoCP88-739 

CP79-318 

14903 

57.7 

259 

44241 

2.60 

L97-157 

XL92-147 

CP76-331 

LCP85-384 

10614 

37.2 

275 

38115 

1.88 

Mean 

13677 

51.8 

269 

39577 

2.62 

MSD^* 

4387 

14.0 

25 

7297 

0.36 

t  LCP  85-384  was  only  for  two  plantcane  tests  (increase  tests)  while  data  for  all 
first  stubble  data  from  the  second  line  trials.  Sucrose  content  and  stalk  weight 
collected  from  the  first  stubble  first  line  trial. 

$  Minimum  significant  difference  at  the  P  =  0.05  level. 


other  varieties  included  plant  and 
estimates  included  a  fifth  value 
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Table  6.    Advancement  summary  of  crosses  in  the  1992  through  1995  crossing  series  .f 


1st  Line 


2nd  Line 


Female 

Male 

series 

Survive^ 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

CP48-103 

CP80-323 

92 

236 

0 

58 

1 

26 

0 

27 

CP62-258 

LCP85-336 

93 

190 

6 

84 

7 

24 

0 

30 

CP65-357 

CP78-317 

94 

238 

10 

84 

5 

57 

CP65-357 

CP86-933 

92 

111 

0 

4 

26 

0 

27 

CP65-357 

CP90-955 

94 

252 

15 

94 

6 

51 

CP65-357 

HoCP90-955 

95 

79 

14 

37 

. 

CP65-357 

LCP82-089 

95 

194 

42 

82 

1 

CP65-357 

LCP85-384 

94 

235 

41 

12 

0 

96 

CP65-357 

LCP86-450 

94 

244 

1 

12 

14 

CP65-357 

L84-290 

94 

223 

14 

81 

12 

14 

CP65-357 

L88-063 

92 

237 

11 

95 

9 

55 

1 

62 

CP65-357 

L88-063 

93 

210 

29 

12 

0 

80 

5 

93 

CP65-357 

L88-072 

94 

236 

20 

23 

83 

CP65-357 

L92-312 

94 

5 

20 

1 

CP65-357 

L92-319 

94 

223 

27 

12 

0 

87 

CP65-357 

L93-391 

95 

417 

19 

34 

1 

. 

CP65-357 

L93-395 

94 

242 

20 

12 

36 

CP70-321 

HoCP85-845 

94 

237 

1 

81 

14 

CP70-321 

Ho93-769 

95 

204 

0 

86 

25 

CP70-321 

LCP82-089 

93 

181 

24 

32 

3 

94 

3 

88 

CP70-321 

LCP85-384 

93 

242 

52 

71 

1 

82 

4 

87 

CP70-321 

LHo92-314 

94 

227 

1 

47 

. 

14 

. 

CP70-330 

CP72-370 

92 

122 

28 

20 

. 

CP70-330 

CP76-331 

94 

244 

3 

20 

0 

36 

. 

CP70-330 

CP79-348 

94 

225 

1 

65 

1 

14 

CP70-330 

CP83-644 

94 

462 

11 

61 

3 

30 

. 

CP70-330 

HoCP92-624 

95 

203 

0 

80 

7 

CP70-330 

LCP82-089 

95 

84 

11 

47 

4 

CP70-330 

LCP85-384 

92 

704 

104 

2 

84 

15 

84 

CP70-330 

LCP85-384 

94 

356 

12 

4 

0 

40 

. 

CP70-330 

LCP87-017 

92 

485 

42 

4 

0 

54 

1 

56 

CP70-330 

L92-312 

95 

733 

45 

50 

1 

CP70-330 

L93-380 

95 

407 

10 

73 

4 

CP72-1312 

CP74-383 

93 

163 

0 

57 

3 

24 

0 

30 

CP72-1312 

89P2 

93 

192 

15 

34 

6 

52 

0 

30 

CP72-355 

CP77-310 

93 

174 

11 

90 

3 

67 

1 

68 

CP72-370 

CP77-407 

94 

232 

19 

4 

0 

90 

CP72-370 

CP84-772 

94 

244 

9 

88 

12 

75 

CP72-370 

CP86-916 

92 

19 

31 

0 

. 

2 

CP72-370 

CP90-955 

94 

469 

0 

44 

10 

14 

CP72-370 

CP90-963 

94 

109 

0 

74 

14 

CP72-370 

HoCP85-845 

94 

494 

20 

24 

0 

29 

CP72-370 

LCP82-089 

94 

716 

47 

24 

0 

48 

CP72-370 

LCP85-384 

94 

488 

22 

24 

0 

47 

CP72-370 

LHo92-314 

94 

711 

17 

80 

10 

57 

CP72-370 

L93-393 

94 

252 

26 

38 

2 

66 

CP72-370 

L93-395 

94 

228 

0 

24 

0 

14 

CP72-370 

92P9 

92 

251 

37 

20 

0 

92 

6 

88 

CP72-370 

94P4 

94 

194 

4 

20 

0 

14 

. 

Increase  Assignment 


no. 


Rank 
pcnt'l 


0        41 


41 


41 


65 

41 


0        41 


26 


. 


Table  6.  Continued. 


Male 

Cross 
series 

Survivet 

1st  Line 

2nd  Line 

Increase 

Assi 
no 

gnment 

Female 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

Rank 
pcnt'l 

CP72-370 

94P6 

94 

487 

16 

20 

0 

82 

CP72-370 

94P9 

95 

81 

8 

24 

0 

. 

CP73-340 

CP77-310 

92 

254 

0 

93 

58 

26 

0 

27 

0 

41 

CP73-345 

CP62-258 

92 

482 

0 

20 

0 

26 

0 

27 

0 

41 

CP74-383 

CP89-805 

92 

106 

0 

20 

0 

26 

0 

27 

0 

41 

CP74-383 

LCP85-384 

92 

231 

25 

49 

3 

90 

5 

85 

0 

41 

CP74-383 

92P1 

92 

469 

9 

24 

0 

44 

2 

50 

0 

41 

CP75-1082 

92P5 

92 

927 

0 

58 

3 

26 

0 

27 

0 

41 

CP75-1082 

93P5 

93 

234 

0 

24 

0 

24 

0 

30 

CP75-361 

CP73-343 

93 

107 

0 

24 

0 

24 

0 

30 

CP75-361 

CP83-644 

93 

202 

0 

24 

0 

24 

0 

30 

CP75-361 

L84-290 

92 

235 

0 

56 

2 

26 

0 

27 

0 

41 

CP76-331 

LCP85-384 

92 

1674 

272 

24 

0 

82 

30 

81 

5 

93 

CP76-331 

L75-056 

93 

210 

0 

16 

2 

24 

0 

30 

. 

CP76-331 

93P4 

93 

250 

0 

22 

0 

24 

0 

30 

. 

CP76-331 

93P5 

93 

492 

17 

24 

0 

54 

0 

30 

CP76-351 

CP73-343 

92 

651 

0 

4 

0 

26 

0 

27 

0 

41 

CP76-351 

CP77-407 

92 

240 

11 

9 

0 

69 

1 

61 

0 

41 

CP76-351 

CP83-607 

92 

221 

0 

69 

7 

26 

0 

27 

0 

41 

CP76-351 

LCP87-017 

92 

692 

0 

24 

0 

26 

0 

27 

0 

41 

CP77-310 

CP84-761 

92 

1304 

0 

20 

0 

26 

0 

27 

0 

41 

CP77-310 

92P6 

92 

245 

11 

24 

0 

62 

1 

60 

0 

41 

CP77-405 

LCP82-089 

92 

1541 

0 

69 

5 

26 

0 

27 

0 

41 

CP77-405 

LHo92-307 

94 

449 

4 

57 

44 

. 

CP77-405 

L88-072 

94 

227 

3 

73 

7 

14 

. 

CP77-405 

L90-200 

92 

461 

0 

91 

16 

26 

0 

27 

c 

41 

CP77-405 

L91-288 

94 

466 

0 

54 

9 

14 

. 

. 

CP77-405 

L92-337 

94 

474 

1 

63 

7 

14 

. 

CP77-407 

LCP82-089 

94 

501 

30 

59 

1 

71 

. 

CP77-407 

LCP87-017 

92 

859 

0 

52 

0 

26 

0 

27 

c 

41 

CP77-407 

87P3 

93 

198 

0 

94 

11 

24 

0 

30 

CP77-407 

92P5 

92 

477 

0 

70 

12 

26 

0 

27 

c 

1        41 

CP77-407 

92P6 

92 

452 

37 

29 

0 

68 

2 

64 

1 

88 

CP78-317 

LCP8 1-030 

95 

241 

18 

40 

6 

CP78-317 

LCP85-384 

94 

445 

31 

34 

3 

73 

CP78-317 

L90-190 

92 

729 

117 

95 

8 

77 

10 

79 

1 

84 

CP78-357 

CP73-343 

92 

717 

31 

56 

0 

70 

4 

69 

c 

I        41 

CP78-357 

CP76-331 

92 

916 

64 

31 

0 

60 

3 

59 

c 

I        41 

CP78-357 

CP77-310 

92 

197 

10 

50 

6 

57 

0 

27 

c 

1        41 

CP78-357 

LCP81-010 

93 

500 

20 

71 

24 

0 

30 

CP78-357 

LCP82-089 

92 

239 

39 

96 

12 

91 

5 

84 

c 

1        41 

CP78-357 

LCP86-454 

92 

250 

21 

60 

5 

93 

7 

92 

c 

)        41 

CP79-318 

CP72-370 

94 

247 

5 

12 

0 

14 

. 

CP79-318 

CP77-310 

94 

482 

14 

66 

24 

68 

CP79-318 

CP84-772 

94 

246 

6 

59 

0 

67 

. 

. 

CP79-318 

CP88-769 

94 

238 

30 

59 

0 

92 

CP79-318 

CP89-855 

93 

449 

20 

47 

9 

24 

0 

30 

CP79-318 

CP90-955 

94 

240 

5 

49 

1 

14 

. 

CP79-318 

HoCP85-845 

94 

994 

40 

53 

-     2 

47 

. 

27 


Table  6.   Continued. 


Male 

Cross 

series 

Survive^ 

1st  Line 

2nd  Line 

Rank 

no.        t,. 

pent  1 

Increase 

Assignment 

Rank 

no.         „ 

pent  ] 

Female 

no. 

Rank 
pcnt'l 

no. 

] 

Rank 
xnt'l 

CP79-318 

HoCP90-955 

95 

74 

7 

20 

0 

CP79-318 

LCP8 1-030 

94 

227 

32 

42 

0 

98 

CP79-318 

LCP82-089 

94 

805 

41 

16 

3 

48 

CP79-318 

LCP85-341 

94 

255 

1 

24 

0 

14 

CP79-318 

LCP85-384 

94 

972 

68 

18 

2 

79 

CP79-318 

LHo92-307 

93 

387 

20 

20 

0 

24 

0 

30 

CP79-318 

LHo92-314 

94 

231 

11 

24 

2 

14 

. 

CP79-318 

L88-063 

93 

657 

48 

26 

1 

47 

3 

50 

CP79-318 

L89-113 

93 

177 

6 

40 

53 

0 

30 

CP79-318 

L89-152 

93 

147 

6 

86 

7 

62 

1 

71 

CP79-318 

L90-178 

93 

170 

0 

68 

2 

24 

0 

30 

CP79-318 

L90-191 

93 

125 

2 

20 

0 

24 

0 

30 

CP79-318 

L9 1-288 

94 

478 

4 

23 

0 

48 

. 

. 

CP79-318 

L92-310 

94 

497 

8 

27 

4 

14 

CP79-318 

L92-312 

94 

479 

5 

80 

0 

40 

. 

CP79-318 

L92-353 

93 

181 

0 

81 

44 

24 

0 

30 

CP79-318 

L93-393 

94 

183 

3 

24 

0 

65 

CP79-318 

US77-010 

94 

236 

4 

77 

6 

40 

. 

. 

CP79-318 

US77-010 

95 

221 

11 

76 

11 

. 

. 

CP79-318 

US79-010 

94 

240 

21 

12 

89 

CP79-318 

US90-021 

93 

189 

17 

71 

3 

59 

1 

68 

CP79-332 

CP57-614 

93 

173 

0 

20 

0 

24 

0 

30 

CP79-348 

CP77-405 

94 

222 

3 

24 

0 

14 

CP79-348 

CP9 1-552 

94 

489 

9 

24 

0 

54 

CP79-348 

LCP85-371 

94 

245 

20 

86 

15 

14 

CP79-348 

LCP85-384 

92 

1198 

128 

89 

3 

84 

21 

73 

5        68 

CP79-348 

L91-255 

94 

244 

4 

24 

0 

14 

CP79-348 

L9 1-288 

94 

249 

20 

90 

33 

85 

CP80-323 

LCP82-089 

94 

461 

35 

95 

48 

84 

CP80-323 

LCP83-137 

95 

142 

0 

89 

14 

CP80-323 

LCP85-384 

94 

404 

26 

97 

36 

50 

CP80-328 

CP75-1082 

93 

510 

0 

20 

0 

24 

0 

30 

CP8 1-332 

CP76-331 

92 

185 

0 

40 

2 

26 

0 

27 

0        41 

CP82-550 

CP89-855 

92 

243 

0 

78 

26 

0 

27 

0        41 

CP82-550 

L90-190 

92 

731 

90 

46 

75 

8 

77 

0        41 

CP83-644 

CP74-383 

93 

177 

30 

24 

0 

66 

0 

30 

• 

CP83-644 

LCP82-089 

92 

833 

0 

91 

7 

26 

0 

27 

( 

)        41 

CP83-644 

LCP85-384 

92 

1557 

235 

24 

0 

76 

24 

80 

' 

J        85 

CP83-644 

LCP87-017 

92 

1076 

179 

24 

0 

93 

26 

90 

I        62 

CP83-644 

LCP88-091 

92 

247 

37 

72 

4 

97 

8 

95 

1 

)        41 

CP83-644 

L75-056 

92 

697 

131 

93 

11 

94 

22 

93 

' 

I        92 

CP84-730 

CP79-318 

93 

62 

0 

83 

14 

24 

0 

30 

CP84-730 

94P5 

94 

656 

19 

89 

5 

31 

CP87-625 

HoCP9 1-552 

95 

105 

12 

97 

9 

CP87-625 

L92-312 

95 

185 

11 

98 

9 

CP87-626 

92P6 

92 

476 

0 

46 

3 

26 

0 

27 

D        41 

CP87-657 

LCP82-089 

93 

369 

68 

66 

1 

69 

3 

74 

: 

CP87-658 

CP87-658 

92 

107 

0 

61 

5 

26 

0 

27 

D        41 

CP87-658 

LCP85-384 

92 

110 

0 

20 

0 

26 

0 

27 

0        41 

28 


Table  6.  Continued. 


Male 

Cross 
series 

Survived 

1st  Line 

2nd  Line 

Increase 

Assignment 

Female 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

no 

Rank 
pent' 

:                Rank 

no.         „ 

1                pent  1 

CP88-739 

HoCP85-84 

93 

172 

17 

72 

0 

73 

C 

)        30 

CP88-739 

LCP82-089 

93 

130 

27 

24 

0 

98 

1 

72 

CP88-739 

LCP85-384 

93 

204 

28 

85 

6 

95 

A 

91 

CP88-739 

LCP86-454 

94 

242 

24 

47 

2 

82 

CP88-739 

L84-290 

94 

243 

37 

86 

0 

94 

CP88-739 

L88-063 

93 

222 

55 

47 

4 

85 

3 

82 

CP89-800 

CP75-1082 

93 

468 

12 

62 

9 

43 

1 

49 

CP89-800 

CP77-405 

93 

205 

17 

22 

0 

50 

C 

»       30 

CP89-800 

LCP85-384 

93 

350 

22 

61 

2 

63 

A 

80 

CP89-800 

LHo92-307 

93 

222 

0 

26 

1 

24 

C 

I       30 

CP89-800 

L90-191 

93 

198 

20 

40 

2 

24 

c 

1       30 

CP89-805 

CP89-805 

92 

235 

0 

44 

2 

26 

c 

I        27            0        41 

CP89-831 

LCP82-089 

92 

153 

18 

56 

11 

87 

w 

96           2        98 

CP89-846 

CP70-321 

94 

216 

8 

26 

2 

62 

CP89-846 

CP72-370 

94 

227 

20 

20 

2 

14 

CP89-846 

CP76-331 

94 

244 

9 

90 

10 

75 

CP89-846 

CP77-310 

94 

486 

25 

81 

36 

78 

CP89-846 

CP78-317 

94 

226 

3 

94 

6 

14 

CP89-846 

CP90-955 

94 

218 

11 

39 

9 

61 

CP89-846 

HoCP85-845 

94 

235 

4 

20 

1 

42 

CP89-846 

LCP81-010 

93 

253 

2 

50 

13 

57 

] 

64 

!■ 

CP89-846 

LCP8 1-010 

94 

243 

8 

97 

8 

54 

CP89-846 

LCP8 1-030 

94 

493 

21 

63 

7 

84 

CP89-846 

LCP82-089 

94 

480 

8 

27 

4 

40 

CP89-846 

LCP85-341 

94 

250 

3 

64 

33 

52 

CP89-846 

LCP85-384 

93 

213 

37 

45 

0 

88 

A 

\       9C 

) 

CP89-846 

LCP85-384 

94 

964 

80 

67 

14 

94 

CP89-846 

LCP86-450 

94 

238 

28 

24 

2 

86 

CP89-846 

LCP86-454 

94 

959 

27 

84 

8 

63 

CP89-846 

LHo92-307 

94 

247 

3 

85 

8 

33 

CP89-846 

LHo92-314 

94 

939 

38 

46 

3 

70 

CP89-846 

L89-113 

93 

152 

35 

20 

0 

91 

2 

;     9i 

. 

CP89-846 

L9 1-255 

94 

496 

26 

69 

0 

71 

CP89-846 

L92-312 

94 

501 

9 

47 

1 

52 

CP89-846 

L92-319 

94 

1908 

102 

96 

21 

76 

CP89-846 

L93-393 

94 

222 

8 

47 

14 

CP89-846 

L93-395 

94 

483 

28 

87 

25 

88 

CP89-846 

US77-010 

94 

247 

4 

98 

14 

53 

CP89-846 

US79-010 

94 

236 

20 

24 

0 

93 

CP89-846 

US90-018 

93 

112 

•     17 

9 

0 

96 

t 

[       96 

CP89-846 

US90-027 

93 

213 

6 

56 

0 

63 

( 

)       30 

CP89-855 

CP75-1082 

93 

245 

0 

95 

65 

24 

( 

)       30 

CP89-855 

93P5 

93 

218 

20 

54 

2 

24 

( 

)       30 

CP89-855 

93P6 

93 

200 

6 

4 

0 

51 

( 

)       30 

CP89-879 

LCP82-089 

93 

341 

77 

80 

6 

93 

i 

I       81 

CP89-879 

LCP82-089 

95 

367 

22 

31 

6 

• 

CP89-879 

LCP85-384 

93 

372 

58 

20 

0 

95 

V. 

5       97 

CP89-879 

LHo92-307 

93 

242 

.     63 

4 

0 

92 

: 

J        81 

CP89-884 

LCP82-089 

92 

236 

0 

78 

0 

26 

( 

)       2' 

7           ( 

)        41 

29 


Table  6. 

Continued. 

Male 

Cross 
series 

Survived 

1st  Line 

2nd  Line 

Increase 

Assignment 

Female 

Rank 
no.         _ 

pent  1 

Rank 

no.          „ 

pent  1 

Rank 

no.          ,. 

pent  1 

Rank 

no.         „ 

pent  1 

CP89-889 

CP89-889 

CP89-889 

CP89-889 

CP90-923 

CP90-923 

CP90-941 

CP90-941 

CP90-941 

CP90-941 

CP90-957 

CP90-957 

CP90-963 

CP90-963 

CP91-516 

CP91-538 

CP91-552 

CP9 1-557 

CP9 1-577 

CP9 1-577 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 

HoCP85-845 


CP76-331 

HoCP85-845 

LCP85-384 

L84-290 

HoCP85-845 

LCP86-454 

CP91-552 

93P1 

94P1 

94P2 

LCP82-089 

L91-261 

LCP85-384 

LHo92-314 

LCP85-384 

93P2 

LCP87-017 

CP9 1-572 

CP76-331 

LCP82-089 

CP72-370 

CP75-1082 

CP76-331 

CP76-331 

CP78-317 

CP79-318 

CP79-318 

CP83-644 

CP84-772 

CP89-855 

CP89-889 

CP91-534 

HoCP9 1-527 

HoCP9 1-552 

HoCP92-624 

HoCP92-674 

LCP81-010 

LCP8 1-030 

LCP8 1-030 

LCP82-089 

LCP85-371 

LCP85-384 

LCP85-384 

LCP86-454 

LHo92-307 

L84-290 

L88-063 

L89-152 

L90-178 


94 
94 
94 
94 
94 
94 
94 
93 
94 
94 
94 
94 
94 
94 
93 
93 
93 
93 
93 
93 
94 
93 
93 
94 
95 
93 
95 
95 
94 
93 
94 
93 
95 
95 
95 
95 
94 
94 
95 
94 
95 
93 
94 
93 
93 
94 
93 
93 
93 


435 
210 

1158 
212 
221 
196 
468 
91 
228 
246 
447 
465 
457 
233 
412 
112 

1177 
111 
250 
762 
485 
244 
253 
459 
214 
232 

1095 

1058 
245 

1810 
478 
347 
305 
899 
784 
249 
242 
407 
752 
470 
326 
689 
918 
168 
298 
235 
218 
195 
325 


1 

9 
152 

9 

0 
16 
10 

0 

0 
20 
33 

3 

20 

20 

118 

15 

0 
22 

0 
28 

3 
26 
14 
12 

0 

0 
68 
93 
13 
81 
34 

0 
21 
63 
35 
13 
20 
22 
42 
10 

0 

151 

39 

0 
27 
32 
15 

0 

0 


75 
15 
57 
85 
99 
81 
20 
92 
20 
51 
15 
75 
59 
37 
12 
20 
54 
69 
64 
54 
76 
20 
53 
54 
36 
42 
82 
65 
45 
31 
12 
95 
54 
20 
56 
96 
63 
20 
20 
62 
20 
64 
79 
60 
80 
37 
58 
60 
12 


9 
2 
1 
3 

48 
5 
0 

14 
0 

11 
1 
1 
4 
4 

0 


8 

27 
2 
0 


22 
7 
0 
4 
0 
4 
0 
0 
5 
0 
0 


14 
14 
98 
63 
14 
90 
69 
24 
14 
14 
81 
42 
30 
70 
98 
86 
24 
99 
24 
64 
29 
49 
66 
60 

24 


92 

51 
40 
24 


55 
45 

42 

79 
50 
24 
51 
14 
68 
24 
24 


0   30 


18 
1 
0 
5 
0 
3 

0 
2 


0   30 

55 
30 


98 
77 
30 
98 
30 
63 

30 
60 


10   85 


30 
51 

67 
30 
30 


30 


Table  6. 

Continued. 

Male 

Cross 

series 

Survive^ 

1st  Line 

2nd  Line 

Increase 

Assignment 

Female 

Rank 

no.         t„ 

pent  1 

Rank 

no.         .„ 

pent  1 

Rank 

no-           *M 

pent  1 

Rank 

no.        t„ 

pent  1 

HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP85-845 
HoCP88-739 
HoCP88-739 
HoCP88-739 
HoCP88-769 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP89-846 
HoCP90-923 
HoCP90-941 
HoCP90-941 
HoCP90-941 
HoCP90-941 
HoCP90-941 
HoCP90-941 


L90-191 

L91-261 

L92-310 

L92-312 

L92-321 

L93-391 

US77-010 

US78-020 

US90-021 

94P4 

95P2 

CP79-318 

LCP85-384 

L84-290 

LCP81-010 

CP76-331 

CP77-310 

CP78-317 

CP88-702 

CP89-855 

HoCP9 1-552 

HoCP9 1-559 

HoCP92-674 

HoCP92-675 

Ho93-769 

LCP8 1-030 

LCP82-089 

LCP82-089 

LCP85-384 

LCP85-384 

LCP86-454 

LCP86-454 

LCP87-017 

LHo92-314 

L75-056 

L89-152 

L92-321 

L93-363 

L93-386 

L93-391 

US77-010 

US90-018 

Ho93-769 

CP91-552 

HoCP92-674 

LCP82-089 

L92-312 

L93-363 

L93-391 


93 
93 
94 
95 
95 
95 
95 
95 
93 
94 
95 
92 
95 
95 
93 
92 
92 
95 
92 
93 
95 
95 
95 
95 
95 
95 
92 
95 
92 
93 
93 
95 
93 
95 
92 
93 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 


451 
193 
227 
103 
556 
437 
457 

92 
313 
243 
185 
430 
207 

86 
500 

85 
409 
105 
361 
110 
146 
232 
110 
453 
235 
466 
622 
204 
746 
255 
652 
197 
256 
218 
316 
222 
130 

63 
134 
105 
410 
114 
425 

53 
229 

96 
644 
171 
223 


29 

0 

12 

12 

38 

54 

21 

7 

19 

1 

12 

49 

18 

26 

0 

0 

29 

9 

0 

0 

47 

0 

0 

11 

0 

30 

0 

27 

123 

0 

0 

0 

0 

11 

28 

0 

14 

14 

18 

17 

12 

8 

16 

10 

9 

24 

21 

0 

35 


50 
82 
68 
98 

20 
24 
64 
66 
24 
20 
99 
12 
12 
28 
12 
49 
24 
82 
95 
20 
20 
12 
20 
40 
74 
20 
76 
97 
83 
91 
29 
54 
33 
94 
34 
98 
39 
12 
90 
12 
20 
56 
12 
42 
20 
59 
12 
12 
71 


24 


0 

31 
0 
0 

0 

6 
0 


60 

24 
14 


66 

30 


65 
14 

96 


24 
26 

73 

26 

24 


26 

88 
24 

24 

24 

53 

24 


62 


12   91 


24 
0 
0 


30 

27 
72 

27 
30 


0   27 


94 
30 
30 


0   30 


47 
30 


90 


41 
91 

41 


13 


41 
99 


41 


31 


Table  6.   Continued. 


Female 


Male 


Cross 
series 


1st  Line 


2nd  Line 


Increase 


Survive:}: 


no. 


Rank 
pcnt'l 


no 


Rank 
pcnt'l 


no 


Rank 
pcnt'l 


Assignment 
Rank 
pcnt'l 


no. 


HoCP90-957 

HoCP90-957 

HoCP90-957 

HoCP90-957 

HoCP90-957 

HoCP90-957 

HoCP90-957 

HoCP90-957 

HoCP90-963 

HoCP90-963 

HoCP90-963 

HoCP91-552 

HoCP9 1-559 

HoCP9 1-559 

HoCP92-624 

HoCP92-654 

HoCP92-654 

Ho89-884 

Ho89-884 

Ho89-889 

Ho89-889 

Ho89-889 

LCP8 1-005 

LCP8 1-005 

LCP81-010 

LCP81-010 

LCP8 1-010 

LCP81-010 

LCP81-010 

LCP8 1-010 

LCP81-010 

LCP81-010 

LCP81-010 

LCP81-010 

LCP81-010 

LCP81-010 

LCP8 1-030 

LCP8 1-030 

LCP8 1-030 

LCP8 1-030 

LCP82-046 

LCP82-089 

LCP82-089 

LCP82-089 

LCP82-089 

LCP82-089 

LCP82-089 

LCP83-137 

LCP83-137 


HoCP92-674 

LCP81-010 

LCP81-010 

LCP8 1-030 

LCP82-089 

LCP86-454 

L92-310 

L93-391 

LCP82-089 

LCP85-336 

US77-017 

95P2 

LCP8 1-030 

L93-365 

LCP82-089 

CP76-331 

HoCP92-654 

CP91-568 

L9 1-255 

HoCP92-624 

LCP85-384 

L92-312 

CP74-2013 

CP74-2013 

CP73-343 

CP76-331 

CP76-331 

LCP8 1-030 

LCP82-089 

LCP82-089 

LCP85-384 

LCP85-384 

L9 1-255 

L92-309 

92P6 

93P5 

LCP87-017 

92P5 

92P6 

94P2 

LCP8 1-030 

CP76-331 

LCP8 1-010 

LCP8 1-010 

LCP85-384 

93P4 

94P5 

CP76-331 

CP76-331 


95 
93 
95 
95 
95 
93 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
93 
93 
95 
92 
95 
92 
93 
93 
93 
95 
95 
93 
94 
92 
94 
94 
94 
92 
93 
92 
92 
92 
94 
92 
92 
93 
95 
93 
93 
95 
94 
95 


211 
109 
449 
208 

99 
255 
168 

86 
250 
148 
247 
195 
163 

90 
636 
242 
225 
255 
109 
387 
1359 
426 
976 
119 
246 
994 

82 
1024 
751 
464 
489 
1182 
467 
472 
442 
139 
452 
111 
412 
223 
109 
920 
424 
117 
765 
251 

88 
247 
198 


0 

0 

33 

0 

5 

0 

13 

0 

0 

14 

20 

9 

6 

0 

27 

0 

0 

5 

2 

39 

265 

41 

0 

0 

8 

17 

14 

35 

36 

11 

57 

22 

10 

18 

19 

5 

35 

0 

44 

20 

0 

82 

35 

22 

0 

0 

6 

0 

39 


61 

37 
32 
12 
50 
12 
12 
44 
43 
75 
98 
72 
24 
20 
48 
42 
91 
30 
57 
34 
84 
28 
31 
48 
54 
50 
66 
24 
79 
87 
24 
72 
66 
93 
20 
20 
51 
4 
94 
56 
69 
38 
87 
93 
59 
16 
75 
63 
12 


0 
1 

71 

0 
0 
6 
4 


4 
6 
18 
14 
6 
2 
4 
0 
4 
0 
4 
1 
0 
1 
16 

0 
0 


24 


24 


24 
57 

95 

26 

24 
75 
49 


52 
70 
84 
65 
69 
40 
65 
24 
64 
26 
67 
44 
26 
52 
84 

24 
24 

14 


0        30 


0        30 


0 
0 

53 

0 
0 
2 
0 


1 
17 


30 
30 

98 

27 
30 
74 
30 


60 
97 


58 
30 

71 
27 
76 

27 
54 
86 

30 
30 


94 

0         41 


96 


41 

41 
41 
41 

41 
41 


32 


Table  6.  Continued. 


Male 

Cross 
series 

Survive^ 

1st  Line 

2nd  Line 

Rank 

no.          ., 
pent  1 

Increase 

Assignment 

Female 

no. 

Rank 
pcnt'l 

no 

Rank                 Rank 

*>i          no-        *>i 
pent  1                pent  1 

LCP83-137 

CP83-644 

95 

906 

67 

12 

LCP83-137 

CP89-889 

94 

216 

13 

82 

7 

78 

LCP83-137 

HoCP9 1-552 

95 

354 

17 

20 

0 

LCP83-137 

HoCP92-624 

95 

199 

29 

61 

11 

LCP83-137 

LCP82-089 

94 

245 

28 

95 

85 

LCP83-137 

L92-321 

95 

796 

61 

42 

4 

LCP85-313 

CP76-331 

94 

228 

2 

43 

61 

LCP85-313 

CP76-331 

95 

180 

19 

78 

2 

LCP85-313 

CP79-318 

95 

196 

16 

90 

11 

LCP85-313 

CP83-644 

95 

189 

0 

12 

LCP85-313 

LCP8 1-030 

95 

243 

0 

40 

. 

LCP85-313 

LCP82-089 

93 

679 

92 

67 

59 

2 

65 

LCP85-313 

LCP85-384 

93 

162 

0 

60 

24 

( 

>        30 

LCP85-313 

LCP85-384 

94 

398 

20 

12 

88 

LCP85-313 

LCP85-384 

95 

97 

20 

77 

3 

LCP85-313 

LCP86-454 

94 

500 

15 

20 

0 

52 

LCP85-313 

LCP86-454 

95 

209 

11 

20 

0 

LCP85-313 

LHo92-314 

94 

236 

19 

18 

0 

59 

LCP85-313 

L90-178 

93 

224 

38 

36 

0 

88 

A 

I       SI 

1 

LCP85-313 

L92-321 

95 

204 

0 

12 

LCP85-313 

L92-355 

95 

238 

12 

4 

0 

LCP85-313 

L93-365 

95 

558 

40 

12 

LCP85-313 

L93-380 

95 

75 

6 

45 

1 

LCP85-313 

L93-391 

95 

99 

0 

53 

0 

LCP85-313 

L93-395 

94 

251 

20 

20 

0 

66 

LCP85-336 

CP77-407 

93 

578 

0 

20 

0 

24 

0       30 

LCP85-336 

90P3 

93 

134 

0 

68 

30 

24 

0       30 

LCP85-341 

CP76-331 

94 

209 

2 

70 

14 

LCP85-341 

CP90-941 

94 

239 

6 

20 

0 

14 

LCP85-341 

LCP82-089 

95 

192 

0 

86 

20 

LCP85-341 

L88-072 

94 

236 

0 

79 

29 

14 

LCP85-341 

L93-380 

95 

160 

0 

24 

0 

. 

LCP85-371 

94P1 

94 

247 

9 

20 

0 

33 

LCP85-384 

CP75-1082 

93 

244 

10 

92 

24 

( 

)       30 

LCP85-384 

CP89-855 

93 

961 

0 

94 

31 

24 

C 

)       30 

LCP85-384 

CP90-963 

93 

498 

0 

73 

9 

24 

( 

)       30 

LCP85-384 

LCP82-089 

93 

1468 

130 

12 

71 

12 

$        76 

LCP85-384 

LCP82-089 

95 

77 

7 

24 

0 

LCP85-384 

LCP85-384 

93 

111 

0 

12 

24 

( 

)       30 

LCP85-384 

L75-056 

93 

358 

55 

96 

91 

' 

1       90 

LCP85-384 

92P4 

92 

970 

104 

16 

2 

80 

2: 

>        87            2        87 

LCP85-384 

92P9 

92 

439 

0 

20 

0 

26 

( 

)        27            0        41 

LCP85-384 

93P6 

93 

368 

0 

45 

7 

24 

0        30 

LCP85-384 

95P3 

95 

242 

43 

38 

8 

. 

LCP86-422 

CP77-407 

93 

622 

•  131 

12 

89 

: 

I        62 

LCP86-429 

CP75-1082 

93 

246 

25 

24 

0 

81 

( 

)        30 

LCP86-429 

CP76-331 

95 

541 

0 

76 

21 

LCP86-429 

CP77-405 

92 

204 

0 

1 

26 

0        27            0        41 

LCP86-429 

CP79-318 

95 

202 

0 

67 

4 

. 

. 

33 


Table  6.  Continued. 


Male 

Cross 
series 

Survive^ 

1st  Line 

2nd  Line 

Increase 

Assigi 
no. 

iment 

Female 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

Rank 
pcnt'l 

LCP86-429 

CP83-644 

95 

206 

43 

90 

3 

LCP86-429 

CP84-772 

94 

485 

4 

20 

0 

36 

LCP86-429 

CP89-855 

93 

254 

0 

83 

11 

24 

0 

30 

LCP86-429 

CP90-941 

94 

471 

17 

62 

0 

73 

LCP86-429 

CP9 1-552 

94 

483 

13 

4 

0 

76 

LCP86-429 

HoCP92-618 

95 

472 

0 

41 

LCP86-429 

LCP8 1-030 

92 

672 

0 

91 

5 

26 

0 

27 

0 

41 

LCP86-429 

LCP82-089 

93 

735 

83 

20 

0 

77 

3 

65 

LCP86-429 

LCP86-429 

92 

12 

4 

0 

0 

0 

LCP86-429 

LCP87-017 

93 

254 

.    22 

20 

0 

65 

1 

63 

LCP86-429 

LHo92-307 

94 

190 

20 

88 

7 

74 

LCP86-429 

L75-056 

93 

238 

0 

20 

0 

24 

0 

30 

LCP86-429 

L88-072 

94 

226 

19 

48 

1 

97 

LCP86-429 

L90-190 

92 

73 

5 

74 

94 

26 

0 

27 

0 

41 

LCP86-429 

L91-255 

94 

488 

0 

80 

16 

14 

LCP86-429 

L92-312 

95 

717 

36 

43 

5 

. 

LCP86-450 

LCP85-384 

94 

482 

51 

80 

2 

64 

LCP86-454 

CP76-331 

93 

748 

0 

75 

2 

24 

0 

30 

LCP86-454 

CP77-310 

94 

505 

0 

20 

0 

14 

LCP86-454 

CP89-855 

93 

181 

0 

51 

4 

24 

0 

30 

• 

LCP86-454 

LCP81-010 

93 

211 

34 

20 

0 

80 

3 

84 

LCP86-454 

LCP82-089 

93 

253 

0 

20 

0 

24 

0 

30 

LCP86-454 

LCP82-089 

94 

450 

17 

20 

0 

30 

LCP86-454 

LCP85-384 

93 

2246 

245 

24 

0 

82 

49 

87 

LCP86-454 

L89-113 

93 

357 

46 

24 

0 

87 

5 

83 

LCP86-454 

US77-010 

94 

250 

8 

12 

80 

, 

LCP86-454 

US79-010 

94 

245 

20 

74 

4 

54 

LCP86-454 

92P4 

92 

217 

22 

71 

5 

66 

1 

65 

0 

41 

LCP87-017 

CP76-331 

93 

200 

0 

86 

12 

24 

0 

30 

LCP87-017 

CP87-667 

92 

464 

15 

24 

0 

63 

1 

57 

0 

41 

LCP87-017 

CP89-855 

93 

492 

0 

86 

24 

0 

30 

LCP87-017 

LCP85-384 

93 

329 

0 

36 

2 

24 

0 

30 

LCP87-017 

L88-063 

93 

190 

0 

57 

3 

24 

0 

30 

LCP87-017 

92P1 

92 

458 

0 

76 

9 

26 

0 

27 

0 

41 

LCP88-091 

CP89-816 

92 

107 

0 

86 

15 

26 

0 

27 

0 

41 

LHo83-153 

Ho89-889 

95 

160 

0 

73 

LHo83-153 

LCP82-089 

92 

208 

20 

80 

4 

75 

2 

75 

0 

41 

LHo83-153 

LCP82-089 

93 

134 

13 

24 

0 

83 

0 

30 

LHo83-153 

LCP85-384 

94 

391 

34 

65 

1 

91 

LHo83-153 

92P9 

92 

327 

0 

24 

0 

26 

0 

27 

0 

41 

LHo92-314 

CP76-331 

95 

351 

51 

20 

0 

LHo92-314 

CP77-310 

94 

353 

9 

12 

0 

46 

. 

. 

LHo92-314 

LCP85-384 

94 

447 

20 

38 

0 

49 

L75-002 

LCP87-017 

92 

637 

65 

99 

18 

72 

5 

74 

0 

41 

L75-056 

LCP82-089 

93 

203 

31 

12 

0 

96 

8 

96 

• 

L75-056 

LCP82-089 

95 

390 

38 

98 

14 

L75-056 

93P5 

93 

106 

14 

31 

3 

84 

0 

30 

L78-063 

92P3 

92 

327 

0 

67 

1 

26 

0 

27 

0 

41 

L78-063 

92P4 

92 

498 

36 

75 

4 

53 

1 

55 

0 

41 

34 


Table  6.  Continued. 


Male 

Cross 
series 

Survive^ 

1st  Line 

2nd  Line 

Increase 

Assignment 

Female 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

no 

Rank                 Rank 

>i          no.         ,, 

pent  1                pent  1 

L78-063 

92P5 

92 

375 

0 

22 

0 

26 

C 

)       2' 

'           0        41 

L84-290 

CP83-644 

93 

222 

0 

54 

24 

C 

►       30 

L85-294 

CP76-331 

94 

226 

1 

91 

6 

14 

L85-294 

LCP82-089 

94 

448 

12 

66 

3 

14 

L85-294 

LCP85-384 

94 

204 

54 

99 

12 

99 

L85-294 

L92-309 

94 

248 

1 

39 

14 

L889-113 

LCP85-384 

94 

240 

45 

70 

11 

99 

L89-113 

CP70-321 

94 

241 

5 

43 

3 

68 

L89-113 

CP76-331 

94 

156 

9 

8 

0 

49 

L89-113 

CP77-407 

94 

484 

36 

4 

0 

55 

L89-113 

CP80-323 

94 

228 

3 

87 

5 

14 

L89-113 

CP83-644 

95 

916 

64 

89 

7 

L89-113 

CP88-769 

94 

244 

26 

54 

8 

86 

L89-113 

CP89-889 

94 

109 

6 

24 

0 

87 

L89-113 

CP90-963 

94 

239 

51 

67 

1 

97 

L89-113 

HoCP90-957 

95 

61 

3 

24 

0 

L89-113 

LCP8 1-030 

94 

721 

44 

54 

7 

68 

L89-113 

LCP82-089 

94 

754 

19 

59 

6 

43 

L89-113 

LCP85-384 

94 

996 

1 

20 

0 

14 

L89-113 

L92-309 

94 

252 

0 

60 

12 

14 

L89-113 

92P5 

92 

206 

28 

79 

8 

78 

0        27            0        41 

L89-163 

CP83-644 

94 

241 

24 

20 

0 

88 

L89-163 

LCP82-089 

94 

430 

18 

51 

1 

79 

L90-170 

CP77-310 

92 

251 

0 

24 

0 

26 

0        27            0        A  I 

L90-178 

CP77-405 

93 

129 

11 

24 

0 

56 

] 

73 

L90-178 

CP79-318 

92 

101 

0 

84 

10 

26 

0        27            0        41 

L90-178 

CP89-855 

93 

735 

31 

87 

58 

0        30            .           . 

L90-178 

LCP81-010 

93 

513 

26 

85 

37 

60 

5        78 

L90-178 

LCP82-089 

93 

249 

0 

24 

0 

24 

0        30             .           . 

L90-178 

LCP85-384 

92 

672 

35 

73 

7 

74 

9        78            0        41 

L90-178 

L75-056 

93 

196 

25 

24 

0 

86 

2        78             .           . 

L90-178 

93P6 

93 

170 

0 

61 

3 

24 

0        30             .           . 

L90-190 

92P1 

92 

216 

7 

20 

0 

56 

] 

1        66            0        41 

L90-191 

CP76-331 

92 

467 

0 

4 

0 

26 

0        27            0        41 

L90-191 

CP87-626 

92 

700 

0 

60 

4 

26 

0        27            0        41 

L90-191 

CP89-855 

93 

195 

27 

72 

6 

90 

4        93 

L90-191 

CP89-855 

95 

281 

41 

65 

. 

L90-191 

LCP85-384 

93 

734 

106 

37 

1 

90 

25        95 

L90-200 

92P5 

92 

108 

0 

24 

0 

26 

0        27            0        41 

L90-207 

LCP85-384 

92 

95 

9 

73 

7 

99 

5        99            1         97 

L90-216 

CP76-331 

92 

453 

0 

24 

0 

26 

0        27            0        41 

L90-216 

US80-004 

92 

549 

36 

61 

3 

58 

: 

J        68            0        41 

L91-230 

CP76-331 

93 

255 

0 

20 

0 

24 

( 

)        30 

L91-250 

HoCP85-845 

94 

236 

0 

4 

0 

14 

L91-255 

CP91-525 

93 

227 

12 

60 

4 

67 

'. 

I        75 

L91-255 

US90-018 

93 

248 

25 

72 

6 

74 

t 

5        92 

L91-255 

US90-018 

95 

319 

27 

65 

L91-255 

94P3 

94 

231 

6 

37 

1 

42 

L91-281 

CP78-317 

95 

195 

0 

12 

. 

35 


Table  6.  Continued. 


Male 

Cross 
series 

Survived 

1st  Line 

2nd  Line 

Increase          Assignment 

Female 

no. 

Rank 
pcnt'l 

no. 

Rank 
pcnt'l 

no. 

Rank 
pent  1 

Rank 
pcnt'l 

L9 1-281 

CP79-318 

95 

418 

20 

41 

. 

. 

L9 1-281 

CP90-941 

94 

231 

7 

42 

1 

42 

L9 1-281 

CP9 1-552 

94 

491 

24 

60 

9 

77 

. 

L91-281 

CP91-558 

93 

230 

22 

70 

7 

78 

0 

30 

L91-281 

CP9 1-568 

93 

110 

4 

50 

2 

68 

0 

30 

L9 1-281 

HoCP85-845 

95 

236 

18 

58 

L91-281 

HoCP90-941 

95 

89 

14 

90 

, 

L9 1-281 

HoCP91-552 

95 

235 

30 

80 

L91-281 

HoCP92-624 

95 

247 

9 

31 

L91-281 

HoCP92-674 

95 

339 

0 

12 

, 

L91-281 

LCP81-010 

95 

152 

13 

66 

L91-281 

LCP8 1-030 

95 

174 

0 

12 

L91-281 

LCP82-089 

95 

796 

78 

67 

L9 1-281 

LCP85-336 

95 

331 

45 

84 

L9 1-281 

LCP85-371 

94 

244 

20 

80 

0 

14 

L9 1-281 

LCP85-371 

95 

169 

0 

12 

. 

L9 1-281 

LCP85-384 

94 

460 

25 

65 

9 

80 

L91-281 

LCP86-454 

95 

228 

19 

64 

. 

L91-281 

LHo92-314 

95 

215 

29 

84 

. 

L9 1-281 

L88-072 

94 

503 

0 

4 

0 

14 

L9 1-281 

L9 1-255 

93 

211 

25 

78 

8 

85 

7 

95 

L9 1-281 

L9 1-255 

95 

492 

48 

73 

L9 1-281 

L92-312 

95 

853 

64 

61 

. 

L9 1-281 

L92-321 

94 

469 

18 

48 

7 

73 

L9 1-281 

L92-321 

95 

451 

9 

24 

L9 1-281 

L93-365 

95 

426 

•    35 

63 

. 

L91-281 

US77-010 

95 

223 

3 

26 

. 

L91-281 

US78-020 

95 

243 

8 

29 

L9 1-281 

US79-010 

94 

506 

20 

50 

2 

33 

L91-281 

US80-003 

94 

244 

7 

40 

0 

14 

L9 1-286 

CP76-331 

93 

220 

10 

56 

1 

50 

0 

30 

L91-288 

CP90-941 

94 

223 

20 

87 

0 

14 

. 

L9 1-288 

LCP82-089 

93 

751 

0 

20 

0 

24 

0 

30 

L91-288 

L9 1-255 

93 

249 

0 

20 

0 

24 

0 

30 

L91-288 

L9 1-255 

94 

999 

0 

4 

0 

14 

L91-288 

93P3 

93 

111 

5 

56 

3 

75 

1 

77 

L91-288 

94P4 

94 

245 

6 

34 

1 

36 

L91-290 

CP89-855 

93 

251 

0 

20 

0 

24 

0 

30 

L92-309 

LCP85-384 

94 

250 

27 

92 

9 

93 

L92-309 

94P4 

94 

248 

3 

20 

1 

33 

L92-312 

94P4 

94 

218 

1 

14 

0 

14 

L92-312 

95P2 

95 

146 

.     10 

51 

. 

L92-313 

LCP8 1-030 

95 

209 

8 

33 

L92-313 

LCP86-450 

95 

95 

13 

85 

L92-322 

L9 1-255 

94 

472 

22 

59 

7 

72 

L92-349 

CP88-769 

94 

249 

20 

77 

2 

52 

L92-349 

LCP85-384 

94 

234 

6 

37 

2 

59 

L92-349 

L84-290 

94 

242 

20 

82 

10 

95 

L92-355 

LCP85-384 

94 

238 

36 

97 

10 

95 

36 


Table  6.   Continued. 


1st  Line  2nd  Line  Increase  Assignment 


Female 


Male 


Cross 
series 


Survive^ 


Rank 
no.  „ 

pent  1 


Rank 
no.  „ 

pent  1 


no 


Rank 
pcnt'l 


Rank 
no.         „ 
pent  1 


L93-363 

L93-366 

L93-397 

L93-399 

L93-399 

L93-399 

L93-399 

L93-399 

L93-399 

L93-399 

L93-399 

UNKNOWN 

US77-010 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US77-017 

US78-020 

US78-020 

US78-020 

US78-026 

US78-026 

US78-026 

US78-026 

US80-003 

US80-003 

US80-004 

US80-004 

US80-004 

US80-004 

US80-004 

US80-004 

US80-004 

US90-018 

US90-021 

US90-026 

US90-026 

US90-026 

US90-027 


CP84-772 

L93-365 

HoCP85-845 

CP78-317 

HoCP85-845 

HoCP9 1-552 

LCP8 1-030 

LCP82-089 

LCP85-336 

L92-312 

US78-020 

UNKNOWN 

92P6 

CP62-258 

CP76-331 

CP76-331 

CP90-963 

LCP8 1-030 

LCP85-336 

LCP85-384 

LHo92-307 

L90-191 

L9 1-261 

US90-021 

LCP8 1-030 

LCP82-089 

LCP85-384 

92P1 

92P3 

92P6 

92P7 

94P3 

94P4 

CP76-331 

LCP82-089 

LCP85-384 

LHo92-307 

L88-072 

L93-395 

94P3 

LCP85-384 

LCP85-384 

CP9 1-525 

CP91-568 

LCP85-384 

CP91-558 


94 
95 
94 
95 
95 
95 
95 
95 
95 
95 
95 
95 
92 
93 
93 
94 
94 
94 
93 
93 
93 
93 
93 
93 
94 
95 
95 
92 
92 
92 
92 
94 
94 
94 
94 
94 
94 
94 
94 
94 
93 
93 
93 
93 
93 
93 


494 
195 
207 
101 
165 
340 
539 
304 
766 
788 
234 
3578 
221 
506 
183 
456 
244 
219 
397 
155 
159 
148 
146 
235 
102 
77 
78 
492 
456 
454 
423 
247 
256 
239 
242 
498 
215 
234 
243 
238 
196 
792 
253 
229 
144 
108 


0 
0 
4 
0 

11 
0 

19 
0 

15 

64 
1 


21 

0 

11 

17 

9 

0 

18 

0 

31 

33 

27 

1 

9 

11 


12 

3 

6 

10 

10 

9 

36 

15 

20 

13 

7 

31 

60 

0 

3 

7 

0 


4 
12 
28 
12 
50 
12 
31 
12 
27 
61 
26 


12      25 
10      56 


54 
20 
33 
73 
52 
20 
77 
20 
93 
96 
77 
18 
79 
85 


40   68 
0   24 


50 
49 
34 
49 
54 
47 
74 
73 
84 
64 
40 
88 
48 
20 
41 
58 
20 


0    14 
0    14 


3 
3 
0 
2 
5 
4 
0 
2 
0 
1 
11 
5 
0 


3 
0 
0 
0 
1 
1 
2 
1 

11 
1 
0 
1 
0 
4 

18 
0 
0 
3 
0 


71 
54 
24 
38 
82 
77 
24 
61 
24 
55 
97 
73 
14 


59 
26 
26 

26 
33 
32 
57 
36 
83 
45 
14 
36 
14 
71 
53 
24 
24 
72 
24 


75 
61 
30 


30 
69 
30 
70 
99 
75 


3  70 

0  27 

0  27 

0  27 


86 
58 
30 
30 
83 
30 


0       41 


1  86 

0  41 

0  41 

0  41 


t  Rank  percentiles  are  based  upon  ranks  within  a  crossing  series. 

$  Survive  is  the  number  of  clones  surviving  transplanting;  1st  line  is  the 
the  3rd  stage  and  is  replicated;  Assignment  is  the  4*  stage  and  is  when 
designations  and  also  planted  into  the  Nursery  stage. 
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first  stage;  2nd  line  is  the  second  stage;  Increase  is 
clones  are  given  permanent  variety  number 


Table  7.     Yield  component  and  rank  summary  statistics  from  the  1995  crossing  series  performance  test  of  first  ratoon 
progeny  tested  at  the  St.  Gabriel  Research  Station  in  1997. 


Female 


Male 


Plants 


Plant 
weight 


Stalks 
per  plant 


Stalk 
weight 


Stalk 
length 


Stalk 
diameter 


no. /row 

kg 

pcnt'l 

no. 

pcnt'l 

kg 

pcnt'l 

cm 

pcnt'l 

mm 

pcnt'l 

CP65-357 

LCP82-089 

7.3 

16.2 

99 

15.2 

97 

1.18 

99 

183 

47 

27.3 

99 

LCP83-137 

L92-321 

8.5 

13.7 

98 

14.6 

96 

0.92 

92 

199 

88 

24.0 

89 

L9 1-281 

HoCP92-624 

8.5 

13.5 

98 

14.2 

95 

0.95 

94 

189 

66 

24.5 

93 

HoCP89-846 

US77-010 

6.0 

13.1 

97 

15.7 

98 

0.80 

71 

199 

86 

22.3 

49 

HoCP85-845 

L92-312 

7.0 

11.7 

96 

13.2 

91 

0.85 

85 

188 

62 

23.8 

85 

LCP81-010 

LCP8 1-030 

8.5 

12.9 

96 

13.4 

92 

1.03 

98 

200 

89 

25.0 

96 

HoCP89-846 

L93-391 

7.3 

11.5 

95 

12.0 

83 

0.94 

93 

190 

68 

24.3 

91 

HoCP90-957 

US77-010 

10.8 

11.1 

94 

11.3 

75 

0.97 

95 

209 

97 

23.8 

85 

HoCP91-559 

LCP8 1-030 

7.3 

11.0 

94 

13.6 

93 

0.79 

69 

181 

42 

23.3 

76 

LCP85-313 

CP79-318 

10.0 

10.5 

93 

11.9 

82 

0.90 

90 

186 

52 

24.5 

93 

HoCP85-845 

CP83-644 

9.0 

10.5 

92 

14.0 

94 

0.75 

56 

183 

47 

22.3 

49 

L91-281 

US78-020 

9.0 

10.4 

91 

15.2 

98 

0.69 

28 

189 

67 

21.3 

25 

HoCP85-845 

HoCP92-674 

8.5 

10.4 

91 

11.5 

78 

0.90 

90 

196 

82 

23.8 

85 

L93-399 

LCP8 1-030 

7.5 

10.3 

90 

11.0 

73 

0.91 

91 

174 

31 

24.8 

95 

LCP85-313 

LCP85-384 

12.5 

10.4 

90 

12.4 

88 

0.83 

81 

198 

85 

23.0 

71 

HoCP85-845 

L92-321 

4.8 

10.1 

89 

15.9 

99 

0.65 

21 

170 

20 

21.8 

35 

HoCP89-846 

LCP82-089 

6.8 

10.1 

89 

14.3 

96 

0.68 

26 

178 

36 

21.8 

35 

L93-399 

HoCP85-845 

8.0 

9.7 

88 

14.0 

94 

0.74 

50 

170 

21 

22.8 

65 

CP70-330 

L92-312 

6.0 

9.7 

87 

12.6 

90 

0.74 

48 

173 

27 

22.8 

65 

CP87-625 

HoCP9 1-552 

12.5 

9.6 

87 

11.0 

73 

0.86 

85 

215 

98 

21.8 

35 

L91-281 

HoCP9 1-552 

9.0 

9.6 

86 

12.2 

87 

0.79 

67 

196 

82 

22.5 

57 

HoCP89-846 

LCP8 1-030 

11.3 

9.5 

85 

9.6 

50 

0.99 

97 

216 

99 

23.8 

85 

HoCP89-846 

LHo92-314 

8.0 

9.5 

85 

13.6 

92 

0.80 

70 

186 

51 

22.8 

65 

CP79-318 

L92-312 

8.0 

9.5 

84 

12.1 

86 

0.80 

69 

199 

88 

22.3 

49 

CP65-357 

L93-391 

8.5 

9.3 

83 

12.0 

84 

0.77 

61 

195 

79 

22.3 

49 

L89-113 

US77-017 

7.8 

9.4 

83 

11.8 

80 

0.80 

72 

206 

94 

22.0 

41 

HoCP90-957 

US78-020 

11.5 

9.2 

82 

12.5 

89 

0.75 

53 

188 

62 

22.3 

49 

LCP83-137 

CP83-644 

11.5 

9.2 

81 

12.7 

90 

0.73 

44 

193 

75 

21.8 

35 

HoCP90-941 

L92-312 

10.8 

9.1 

80 

10.7 

68 

0.86 

87 

207 

94 

22.5 

57 

HoCP85-845 

CP84-772 

9.8 

9.1 

80 

11.9 

81 

0.79 

66 

170 

20 

23.5 

80 

LCP86-429 

CP83-644 

9.3 

9.1 

80 

10.5 

63 

0.88 

88 

186 

51 

24.3 

91 

CP65-357 

US77-017 

9.0 

9.1 

79 

12.1 

85 

0.75 

55 

201 

91 

21.3 

25 

Ho89-889 

L92-312 

14.0 

9.0 

78 

10.9 

70 

0.83 

80 

191 

71 

23.0 

71 

L93-399 

L92-312 

9.8 

9.0 

78 

10.9 

70 

0.83 

82 

171 

22 

24.3 

91 

L9 1-281 

L92-321 

9.0 

8.9 

77 

10.2 

56 

0.88 

89 

195 

81 

24.0 

89 

LCP85-313 

CP76-331 

13.0 

8.9 

77 

10.4 

62 

0.85 

84 

190 

69 

23.5 

80 

LCP85-313 

L93-365 

10.8 

8.9 

76 

10.8 

69 

0.82 

79 

192 

73 

23.3 

76 

LCP86-429 

L92-312 

8.5 

8.8 

75 

11.6 

80 

0.76 

59 

195 

79 

22.3 

49 

HoCP85-845 

US77-010 

9.8 

8.8 

74 

10.9 

72 

0.82 

76 

190 

69 

22.8 

65 

HoCP90-963 

US77-017 

11.0 

8.8 

74 

10.7 

66 

0.82 

75 

208 

96 

22.0 

41 

HoCP85-845 

L93-391 

7.0 

8.7 

73 

9.0 

34 

0.97 

96 

189 

66 

25.0 

96 

38 


Table  7.    Continued. 


Plant 

Stalks 

Stalk 

Stalk 

Stalk 

Female 

Male 

Plants 

weight 

per  plant 

we 

ight 

length 

diameter 

no. /row 

kg 

pcnt'l 

no. 

pcnt'l 

kg 

pcnt'l 

cm 

pcnt'l 

mm 

pcnt'l 

HoCP90-941 

LCP82-089 

12.8 

8.7 

72 

8.3 

22 

1.05 

98 

208 

96 

25.0 

96 

Ho89-889 

HoCP92-624 

9.8 

8.6 

72 

9.5 

48 

0.92 

92 

188 

58 

24.5 

93 

LCP83-137 

HoCP92-624 

11.8 

8.6 

71 

10.6 

65 

0.80 

71 

194 

77 

22.5 

57 

LCP85-384 

95P3 

10.8 

8.6 

71 

10.9 

71 

0.76 

58 

181 

40 

22.5 

57 

HoCP85-845 

CP79-318 

7.5 

8.6 

70 

11.6 

79 

0.72 

37 

183 

48 

21.8 

35 

HoCP85-845 

LCP8 1-030 

11.8 

8.5 

69 

10.7 

67 

0.79 

67 

199 

86 

22.5 

57 

HoCP90-957 

LCP81-010 

10.3 

8.4 

69 

9.8 

52 

0.86 

86 

195 

79 

23.3 

76 

L91-281 

L92-312 

11.0 

8.2 

68 

12.0 

85 

0.68 

25 

193 

76 

20.8 

15 

LCP86-429 

L92-312 

10.5 

8.2 

67 

11.8 

80 

0.70 

33 

172 

25 

22.8 

65 

L91-281 

LCP82-089 

9.5 

8.2 

67 

10.7 

67 

0.76 

60 

177 

34 

23.0 

71 

HoCP9 1-552 

95P2 

7.8 

8.1 

66 

10.8 

69 

0.75 

52 

184 

49 

22.5 

57 

LHo92-314 

CP76-331 

12.8 

8.1 

66 

10.2 

58 

0.83 

81 

202 

92 

22.0 

41 

HoCP89-846 

CP78-317 

10.5 

7.9 

65 

11.0 

72 

0.72 

38 

196 

84 

21.0 

20 

HoCP85-845 

HoCP9 1-527 

10.3 

7.9 

64 

12.0 

83 

0.65 

21 

184 

50 

20.5 

8 

HoCP90-941 

L93-391 

9.3 

7.9 

63 

9.5 

46 

0.82 

77 

180 

39 

23.8 

85 

HoCP85-845 

L92-321 

11.0 

7.9 

63 

10.0 

54 

0.78 

64 

189 

64 

22.4 

52 

L9 1-281 

LCP86-454 

10.3 

7.8 

61 

9.6 

50 

0.82 

78 

188 

59 

23.5 

80 

L93-399 

US78-020 

9.5 

7.8 

61 

11.4 

76 

0.70 

30 

171 

22 

22.3 

49 

HoCP85-845 

95P2 

10.0 

7.8 

61 

12.1 

87 

0.64 

20 

194 

77 

20.0 

4 

CP79-318 

US77-010 

12.3 

7.8 

60 

9.4 

45 

0.81 

73 

203 

92 

22.0 

41 

LCP85-313 

L93-380 

13.3 

7.8 

60 

10.6 

65 

0.73 

39 

201 

90 

21.0 

20 

HoCP89-846 

HoCP92-675 

13.0 

7.7 

59 

10.3 

61 

0.75 

55 

181 

42 

22.5 

57 

L91-281 

L92-312 

10.0 

7.6 

58 

11.4 

77 

0.68 

27 

180 

40 

21.3 

25 

HoCP89-846 

HoCP91-552 

13.0 

7.7 

58 

11.3 

75 

0.67 

23 

188 

58 

20.5 

8 

LCP85-313 

L93-365 

13.3 

7.6 

57 

9.2 

39 

0.83 

80 

188 

60 

23.3 

76 

L91-281 

US77-010 

14.0 

7.6 

56 

8.0 

16 

0.95 

94 

189 

67 

25.3 

98 

LCP83-137 

HoCP92-624 

12.0 

7.6 

56 

10.3 

60 

0.74 

46 

174 

30 

23.0 

71 

HoCP92-624 

LCP82-089 

11.0 

7.5 

55 

10.6 

64 

0.73 

40 

177 

34 

22.5 

57 

L91-281 

LCP85-336 

13.5 

7.5 

55 

9.4 

43 

0.80 

70 

208 

95 

22.0 

41 

L9 1-281 

LCP82-089 

12.8 

7.5 

54 

9.2 

40 

0.82 

75 

181 

40 

23.5 

80 

CP65-357 

LCP82-089 

10.8 

7.4 

53 

9.3 

40 

0.78 

62 

187 

54 

22.8 

65 

L91-281 

CP79-318 

12.3 

7.4 

52 

9.9 

53 

0.74 

49 

187 

54 

22.3 

49 

CP70-330 

L92-312 

12.5 

7.4 

52 

9.0 

36 

0.84 

83 

181 

44 

23.8 

85 

HoCP90-941 

HoCP92-674 

9.3 

7.3 

51 

9.3 

41 

0.78 

63 

174 

28 

23.5 

80 

L93-399 

LCP85-336 

8.8 

7.3 

50 

9.0 

36 

0.77 

61 

164 

13 

24.0 

89 

HoCP91-527 

CP76-331 

13.5 

7.3 

50 

9.5 

47 

0.78 

62 

201 

90 

21.5 

30 

HoCP90-957 

L92-310 

9.8 

7.2 

49 

10.4 

63 

0.70 

32 

167 

16 

22.8 

65 

LCP83-137 

HoCP91-552 

13.5 

7.1 

49 

10.3 

60 

0.70 

32 

199 

88 

20.8 

15 

CP78-317 

LCP81-030 

10.8 

7.0 

48 

9.4 

44- 

0.74 

48 

195 

79 

21.5 

30 

LCP83-137 

CP76-331 

12.8 

6.9 

47 

11.3 

74 

0.64 

19 

181 

42 

20.8 

15 

HoCP90-957 

LCP82-089 

7.8 

6.8 

45 

12.5 

89 

0.55 

6 

151 

4 

20.5 

8 

39 


Table  7.    Continued. 


Plant 

Stalks 

Stalk 

Stalk 

Stalk 

Female 

Male 

Plants 

weight 

per  plant 

weight 

length 

diameter 

no. /row 

kg 

pcnt'l 

no. 

pcnt'l 

kg 

pcnt'l 

cm 

pcnt'l 

mm 

pcnt'l 

L91-281 

L93-365 

12.5 

6.8 

45 

9.0 

37 

0.74 

50 

174 

30 

21.8 

35 

L9 1-281 

LCP81-010 

10.0 

6.8 

45 

10.2 

57 

0.70 

31 

175 

32 

21.8 

35 

HoCP88-739 

LCP85-384 

12.0 

6.8 

45 

9.5 

47 

0.72 

36 

196 

83 

21.3 

25 

HoCP85-845 

HoCP92-624 

11.3 

6.8 

45 

7.0 

3 

0.97 

96 

187 

56 

25.3 

98 

HoCP90-957 

HoCP9 1-559 

10.5 

6.8 

45 

8.0 

17 

0.84 

83 

191 

71 

23.5 

80 

CP70-330 

L93-380 

1.1.3 

6.8 

43 

8.1 

19 

0.82 

77 

190 

69 

23.3 

76 

HoCP85-845 

HoCP9 1-552 

13.0 

6.8 

42 

9.4 

42 

0.73 

39 

187 

55 

22.0 

41 

L91-281 

HoCP85-845 

10.3 

6.7 

41 

1Q.2 

59 

0.68 

25 

169 

18 

22.3 

49 

CP70-330 

LCP82-089 

4.8 

6.6 

41 

8.6 

28 

0.69 

29 

151 

4 

23.3 

76 

L9 1-281 

CP70-330 

13.5 

6.5 

40 

8.6 

27 

0.75 

55 

192 

73 

22.3 

49 

HoCP90-923 

Ho93-769 

10.3 

6.6 

40 

9.0 

35 

0.75 

52 

174 

28 

23.0 

71 

LCP85-313 

L92-355 

11.3 

6.5 

39 

8.4 

25 

0.78 

65 

182 

45 

23.0 

71 

HoCP92-654 

CP76-331 

6.5 

6.5 

39 

9.1 

38 

0.68 

25 

167 

15 

22.3 

49 

HoCP89-846 

HoCP92-624 

11.8 

6.5 

38 

9.0 

34 

0.73 

40 

187 

54 

22.0 

41 

LCP86-429 

LCP85-384 

13.5 

6.4 

37 

9.2 

39 

0.71 

34 

187 

56 

21.5 

30 

L92-313 

LCP8 1-030 

9.0 

6.4 

36 

8.1 

20 

0.78 

65 

169 

19 

24.0 

89 

LCP85-313 

L92-321 

11.5 

6.4 

36 

9.6 

49 

0.69 

28 

188 

60 

21.5 

30 

L91-281 

LCP85-384 

10.8 

6.4 

35 

10.2 

57 

0.61 

13 

179 

38 

20.8 

15 

HoCP89-846 

Ho93-769 

13.5 

6.4 

35 

8.9 

32 

0.73 

42 

193 

75 

21.8 

35 

LCP85-371 

L92-312 

10.3 

6.4 

33 

8.4 

24 

0.74 

51 

188 

60 

21.8 

35 

L91-281 

LHo92-314 

10.3 

6.4 

33 

10.3 

61 

0.61 

13 

178 

37 

20.8 

15 

LCP85-341 

L92-312 

10.8 

6.3 

32 

10.1 

55 

0.63 

17 

180 

39 

21.0 

20 

LCP86-429 

CP76-331 

12.8 

6.3 

32 

7.7 

10 

0.81 

74 

188 

58 

22.8 

65 

HoCP85-845 

US78-020 

10.0 

6.3 

31 

11.4 

77 

0.57 

8 

162 

10 

20.8 

15 

HoCP90-957 

L93-391 

10.0 

6.2 

30 

8.4 

24 

0.74 

45 

167 

16 

22.5 

57 

LCP85-313 

L93-391 

11.0 

6.2 

30 

8.7 

29 

0.74 

45 

175 

33 

22.8 

65 

HoCP90-957 

LHo92-314 

11.0 

6.2 

29 

9.9 

52 

0.63 

16 

175 

33 

20.8 

15 

L89-113 

CP83-644 

12.3 

6.2 

28 

7.1 

4 

0.90 

89 

195 

81 

23.5 

80 

LCP86-429 

HoCP92-618 

13.3 

6.2 

28 

8.5 

25 

0.72 

35 

193 

75 

21.3 

25 

HoCP89-846 

HoCP92-654 

12.5 

6.2 

27 

8.9 

33 

0.69 

30 

216 

99 

20.0 

4 

HoCP90-963 

LCP85-384 

15.3 

6.1 

27 

8.7 

30 

0.70 

34 

204 

93 

20.7 

10 

LCP85-313 

LCP8 1-030 

10.8 

6.1 

26 

8.1 

19 

0.76 

58 

172 

26 

23.8 

85 

L91-281 

CP79-318 

11.5 

6.1 

26 

8.6 

26 

0.72 

37 

183 

48 

22.0 

41 

HoCP89-846 

LCP86-454 

12.0 

6.1 

25 

8.1 

18 

0.75 

55 

182 

46 

22.5 

57 

L91-281 

L92-321 

11.8 

6.1 

24 

7.6 

10 

0.79 

68 

189 

64 

22.5 

57 

HoCP90-957 

HoCP92-674 

12.8 

6.1 

23 

8.3 

23 

0.73 

42 

172 

24 

22.8 

65 

LCP86-429 

HoCP9 1-552 

11.0 

6.1 

23 

8.7 

29 

0.69 

29 

178 

37 

21.8 

35 

HoCP90-941 

L92-312 

8.0 

6.1 

23 

7.0 

3 

0.87 

87 

181 

44 

24.5 

93 

HoCP89-846 

HoCP9 1-559 

11.0 

6.0 

21 

7.9 

14 

0.77 

60 

191 

71 

22.0 

41 

LCP86-429 

L92-312 

12.5 

6.0 

21 

10.2 

58 

0.58 

10 

164 

13 

21.0 

20 

LCP85-341 

LCP82-089 

13.3 

5.9 

20 

8.8 

31 

0.66 

22 

192 

74 

20.5 

8 

40 


Table  7.    Continued. 


Plant 

Stalks 

Stalk 

Stalk 

Stalk 

Female 

Male 

Plants 

we 

ight 

per  plant 

weight 

length 

diameter 

no. /row 

kg 

pcnt'l 

no. 

pcnt'l 

kg 

pcnt'l 

cm 

pcnt'l 

mm 

pcnt'l 

LCP85-313 

LCP86-454 

11.8 

5.8 

19 

7.8 

12 

0.74 

48 

165 

14 

23.5 

80 

CP70-321 

Ho93-769 

13.3 

5.8 

19 

7.3 

7 

0.82 

76 

185 

50 

23.0 

71 

HoCP92-624 

LCP82-089 

7.8 

5.7 

18 

9.5 

48 

0.56 

7 

155 

5 

20.8 

15 

CP70-330 

HoCP92-624 

9.8 

5.8 

18 

7.9 

15 

0.74 

48 

182 

45 

22.8 

65 

L93-399 

LCP82-089 

12.3 

5.7 

17 

8.8 

32 

0.62 

15 

163 

12 

21.5 

30 

HoCP90-963 

L93-391 

10.3 

5.6 

16 

7.8 

12 

0.73 

41 

168 

17 

23.0 

71 

HoCP85-845 

LCP85-371 

11.5 

5.6 

16 

9.4 

43 

0.59 

12 

172 

26 

20.5 

8 

L89-113 

L93-380 

13.5 

5.5 

15 

7.6 

9 

0.73 

44 

197 

85 

21.3 

25 

HoCP90-963 

LCP85-336 

12.0 

5.5 

14 

7.6 

9 

0.72 

36 

171 

23 

22.5 

57 

LCP85-341 

L93-380 

11.5 

5.4 

13 

8.8 

31 

0.62 

14 

172 

24 

20.8 

15 

L93-366 

L93-365 

10.3 

5.4 

13 

9.5 

45 

0.57 

9 

172 

24 

19.8 

3 

CP79-318 

CP79-318 

11.2 

5.2 

12 

8.1 

18 

0.64 

20 

161 

9 

22.2 

45 

HoCP85-845 

CP79-318 

9.8 

5.3 

12 

9.8 

51 

0.56 

7 

159 

8 

20.8 

15 

L91-281 

L92-312 

12.0 

5.2 

11 

10.0 

54 

0.52 

3 

166 

14 

19.0 

0 

HoCP85-845 

CP78-317 

9.8 

5.1 

10 

8.6 

27 

0.60 

12 

174 

29 

20.8 

15 

CP87-625 

L92-312 

13.0 

5.1 

10 

7.7 

11 

0.67 

23 

189 

64 

21.0 

20 

LCP83-137 

HoCP92-618 

15.5 

5.2 

10 

8.3 

21 

0.62 

16 

188 

60 

20.5 

8 

L91-281 

LCP85-371 

10.8 

5.0 

9 

7.9 

14 

0.63 

17 

156 

6 

22.5 

57 

HoCP9 1-559 

L93-365 

11.3 

5.0 

8 

6.6 

1 

0.76 

57 

177 

35 

23.0 

71 

HoCP90-963 

LCP82-089 

8.0 

4.6 

7 

7.9 

13 

0.58 

10 

158 

7 

21.3 

25 

L93-399 

HoCP91-552 

6.5 

4.6 

7 

8.0 

16 

0.50 

2 

145 

3 

20.5 

8 

L93-366 

HoCP91-552 

13.3 

4.5 

6 

8.2 

21 

0.55 

5 

169 

19 

20.3 

5 

LCP86-429 

CP79-318 

12.5 

4.5 

5 

7.2 

5 

0.64 

18 

162 

11 

21.5 

30 

L91-281 

LCP8 1-030 

9.5 

4.4 

5 

7.3 

6 

0.59 

11 

161 

10 

21.3 

25 

L91-281 

HoCP92-674 

7.8 

4.1 

4 

7.6 

8 

0.53 

3 

148 

3 

20.8 

15 

L93-399 

CP78-317 

9.5 

4.0 

3 

7.4 

7 

0.53 

4 

161 

9 

20.3 

5 

HoCP90-941 

L93-363 

4.0 

4.0 

3 

5.8 

1 

0.53 

5 

130 

2 

21.8 

35 

L91-281 

CP78-317 

10.3 

3.8 

2 

6.7 

2 

0.57 

9 

157 

7 

21.0 

20 

HoCP90-957 

LCP8 1-030 

4.5 

3.4 

1 

7.2 

5 

0.44 

1 

128 

1 

19.5 

1 

L92-312 

95P2 

9.5 

3.4 

1 

9.3 

41 

0.37 

0 

130 

2 

19.0 

0 

HoCP92-654 

HoCP92-654 

7.3 

1.9 

0 

5.1 

0 

0.40 

1 

126 

0 

19.7 

2 
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1997  LOUISIANA  "L"  NURSERY  VARIETY  TRIALS 

C.J.  Naquin,  K.P.  Bischoff,  K.  A.  Gravois,  S.B.  Milligan,  K.L.  Quebedeaux, 

H.P.  Viator  and  F.A.  Martin 
Sugar  Research  Station,  Iberia  Research  Station,  and  Agronomy  Department 


Five  years  after  the  initial  crossing  of  parents,  clones  that  have  met  or  exceeded  criteria 
for  important  characteristics  at  previous  selection  stages  are  assigned  permanent  numbers  by  the 
Louisiana  (L)  Sugarcane  Variety  Development  Program.  These  varieties  are  planted  in  replicated 

"Nursery"  tests. 

One  objective  of  the  Nursery  stage  is  to  identify  and  select  varieties  that  perform  well 
across  the  range  of  environments  a  commercial  variety  will  likely  encounter  in  Louisiana.  The 
Nursery  tests  are  normally  planted  at  three  locations  during  the  year  of  assignment  and  three 
additional  and  different  locations  are  planted  the  year  after  assignment.  The  locations  and  soil 
types  are  listed  in  Table  1 . 

Nursery  trials  were  planted  in  single  row  (six-foot  centers),  16  foot  long  plots.  The 
experimental  design  used  was  a  randomized  complete  block  with  two  replications  per  location. 
The  planting  and  harvest  dates  are  given  in  Table  1.  Three  commercial  check  varieties,  CP  70- 
321,  HoCP  85-845,  and  LCP  85-384,  were  planted  in  the  tests  for  comparison. 

Millable  stalk  counts  were  made  in  August.  During  the  harvest  season,  ten-stalk  samples 
were  harvested  by  hand  and  stripped  of  leaves.  At  the  St.  Gabriel  Sucrose  Laboratory,  each 
sample  was  weighed  and  milled  to  obtain  a  juice  sample  for  analysis.  Brix  and  pol  readings  were 
used  to  estimate  theoretical  recoverable  sugar  per  ton  as  estimated  by  the  Winter-Carp  formula 
as  reported  by  Gravois  and  Milligan  (1992).  Cane  yield  was  estimated  as  the  product  of  stalk 
weight  and  stalk  number.  Sugar  per  acre  was  calculated  as  the  product  of  sugar  per  ton  and  cane 
yield. 

Analysis  of  variance  were  performed  for  each  assigned  series,  crop  and  location-soil 
texture  combination.  A  combined  analysis  was  performed  among  locations  for  each  crop  and 
assignment  series .  Minimum  significant  differences  (MSD)  were  calculated  by  the  Waller-Duncan 
multiple  range  tests  (S AS,  1985).  NS  in  the  tables  indicates  that  mean  are  not  significantly 
different.  Results  from  Nursery  variety  trials  harvested  in  1997  are  presented  in  Tables  2-21. 
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Table  1 .   1997  Planting  and  harvest  dates  of  nursery  tests. 


Harvest  Dates 


Varieties 


Soil  Planting  No.  No. 

Series      Locationf        Texture*        Date  1995         1996  1997         Planted      Harvested 


1994 

Ardoyne 

Csl 

10/21/94      11/29 

12/3 

10/15 

45 

5 

1994 

Iberia 

Bsc 

10/20/94      12/06 

12/4 

10/14 

45 

5 

1994 

StG 

Sc 

10/17/94      12/8 

12/2 

10/8 

45 

5 

1994 

Peebles 

Jsl 

9/15/95 

11/26 

11/3 

23 

5 

1994 

Stoute 

Bsc 

8/31/95 

11/26 

10/14 

23 

5 

1994 

Westfield 

Csl 

9/27/95 

11/25 

11/5 

23 

5 

1995 

Ardoyne 

Csl 

10/17/95 

12/3 

11/4 

47 

10 

1995 

Iberia 

Bsc 

10/19/95 

12/5 

11/3 

47 

10 

1995 

StG 

Sc 

10/23/95 

12/2 

10/21 

47 

10 

1995 

Gonsoulin 

Cosl 

8/28/96 

11/17 

14 

10 

1995 

Stoute 

Bsc 

9/26/96 

11/17 

14 

10 

1995 

Westfield 

Csl 

10/21/96 

11/13 

14 

10 

1996 

Ardoyne 

Csl 

10/28/96 

12/1 

99 

43 

1996 

Iberia 

Bsc 

11/6/96 

12/8 

99 

43 

1996 

StG 

Sc 

11/14/96 

12/3 

99 

43 

1996 

Gonsoulin 

Cosl 

8/28/97 

43 

1996 

Stoute 

Bsc 

8/26/97 

43 

1996 

Westfield 

Csl 

9/23/97 

43 

1997 

Ardoyne 

Csl 

11/4/97 

56 

1997 

Iberia 

Bsc 

10/30/97 

56 

1997 

StG 

Sc 

10/30/97 

56 

t  Iberia-Iberia  Research  Station,  StG-St.  Gabriel  Research  Station,  Peebles-Peebles  Plantation,  Westfield- 
Westfield  Plantation,  Stoute-D.  Stoute  Farm,  Ardoyne-U.S.D.A.  Ardoyne  Farm,  Gonsoulin-R. 
Gonsoulin 

$  Bsc-Baldwin  silty  clay,  Csl-Commerce  silt  loam,  Cosl-Coteau  silt  loam,  Jsl-Jeanerette  silt  loam,  Sc- 
Sharkey  clay 
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Table  2.     1997  Nursery  plantcane  means  of  the  1995  "L"  assignment  series  at  Gonsoulin  Farms. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

12211 

273 

44.8 

36752 

2.48 

CP72-370 

14293 

273 

52.2 

40382 

2.59 

LCP82-089 

16265 

269 

60.5 

45373 

2.67 

LCP85-384 

17464 

273 

63.4 

54901 

2.31 

L95-461 

17110 

272 

62.7 

43104 

2.90 

L95-462 

17902 

251 

71.3 

46054 

3.11 

L95-466 

12356 

293 

42.4 

42878 

1.97 

L95-467 

12255 

266 

46.1 

40609 

2.29 

L95-469 

14275 

267 

53.9 

33803 

3.19 

L95-472 

12292 

252 

48.3 

47869 

2.01 

L95-477 

14259 

254 

56.3 

41744 

2.70 

L95-482 

18045 

258 

70.4 

52406 

2.68 

L95-483 

10897 

313 

34.9 

27904 

2.55 

L95-495 

14726 

275 

53.7 

50138 

2.15 

MSD0.05 

5768 

45 

17.5 

14117 

0.54 

Table  3.     1997  Nursery  plantcane  means  of  the  1995  "L"  assignment  series  at  Stoute  Farm. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

6975 

303 

23.2 

22460 

2.06 

CP72-370 

6390 

291 

22.0 

23367 

1.88 

LCP85-384 

10077 

299 

33.9 

33576 

2.04 

L95-461 

8546 

301 

28.5 

30400 

1.88 

L95-462 

7304 

297 

24.6 

28131 

1.72 

L95-466 

7166 

323 

22.1 

29039 

1.52 

L95-467 

7760 

285 

27.3 

34711 

1.59 

L95-469 

7234 

291 

24.9 

21099 

2.38 

L95-472 

8404 

279 

30.4 

31988 

1.90 

L95-477 

8285 

283 

29.3 

26543 

2.20 

L95-482 

8023 

281 

28.5 

31761 

1.80 

L95-483 

5381 

333 

16.2 

17469 

1.88 

L95-495 

7665 

281 

27.1 

31308 

1.73 

MSD0.o5 

3998 

40 

13.9 

10286 

0.51 
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Table  4.     1997  Nursery  plantcane  means  of  the  1995  "L"  assignment  series  at  Westfield. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

7388 

245 

30.2 

22460 

2.68 

CP72-370 

6249 

260 

24.1 

20872 

2.31 

LCP85-384 

8325 

260 

33.7 

26090 

2.52 

L95-461 

10929 

257 

43.4 

27678 

3.12 

L95-462 

9023 

221 

41.6 

27224 

3.00 

L95-466 

5906 

247 

23.9 

24729 

1.92 

L95-467 

4410 

246 

18.8 

16788 

2.15 

L95-469 

8104 

274 

29.8 

18830 

3.16 

L95-472 

8585 

252 

34.9 

29493 

2.30 

L95-477 

11182 

249 

44.5 

25863 

3.45 

L95-482 

9571 

242 

39.6 

32442 

2.45 

L95-483 

10197 

302 

33.7 

28585 

2.36 

L95-495 

9823 

274 

35.9 

31081 

2.31 

MSD0.05 

NS 

64 

NS 

NS 

0.49 

Table  5.     1997  Nursery  plantcane  means  of  the  1996 

"L"  assignment 

series  at  Ardoyne 

Farm. 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

13877 

282 

49.2 

30854 

3.19 

CP72-370 

9790 

293 

33.4 

25636 

2.60 

LCP85-384 

15503 

292 

53.0 

44012 

2.41 

L96-006 

12724 

276 

46.3 

42878 

2.18 

L96-007 

9637 

291 

33.1 

31762 

2.11 

L96-009 

12913 

318 

40.5 

37887 

2.14 

L96-012 

14741 

296 

49.9 

43558 

2.30 

L96-013 

16998 

289 

59.0 

40609 

2.91 

L96-014 

13372 

293 

45.7 

38114 

2.40 

L96-020 

12173 

291 

41.8 

32896 

2.54 

L96-024 

12674 

262 

47.8 

28585 

3.32 

L96-026 

13161 

298 

44.1 

38794 

2.28 

L96-028 

12228 

281 

43.3 

34937 

2.48 

L96-030 

13902 

286 

48.7 

43332 

2.25 

L96-032 

10051 

288 

34.8 

30173 

2.31 

L96-037 

13477 

267 

50.9 

34938 

2.92 

L96-038 

11161 

293 

38.2 

40382 

1.89 

45 


Table  5.  Continued. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

L96-039 

12638 

307 

41.1 

30173 

2.73 

L96-040 

13239 

286 

46.4 

41970 

2.21 

L96-041 

10937 

301 

36.3 

32442 

2.26 

L96-044 

17227 

303 

56.8 

46734 

2.43 

L96-045 

14258 

275 

52.0 

35391 

3.02 

L96-047 

11008 

268 

41.0 

38794 

2.14 

L96-048 

14960 

307 

48.8 

42424 

2.30 

L96-049 

13050 

261 

49.5 

45600 

2.18 

L96-051 

16330 

312 

52.3 

41744 

2.53 

L96-052 

14821 

283 

52.2 

37660 

2.78 

L96-053 

9350 

268 

35.1 

25636 

2.71 

L96-055 

11756 

276 

42.5 

38341 

2.22 

L96-060 

11771 

284 

41.4 

28131 

2.92 

L96-062 

12848 

282 

45.6 

31307 

2.91 

L96-063 

15340 

287 

53.5 

43332 

2.47 

L96-064 

14542 

282 

51.8 

41063 

2.52 

L96-067 

12392 

285 

43.4 

45373 

1.90 

L96-070 

11549 

275 

42.0 

37206 

2.28 

L96-071 

11851 

277 

42.8 

38567 

2.23 

L96-072 

15903 

302 

52.6 

36752 

2.87 

L96-074 

12478 

273 

45.7 

31307 

2.94 

L96-075 

14530 

264 

55.3 

32215 

3.43 

L96-078 

13221 

292 

45.3 

35845 

2.54 

L96-079 

17252 

232 

74.5 

37887 

3.94 

L96-083 

14631 

299 

49.0 

42197 

2.32 

L96-086 

11724 

285 

41.1 

33349 

2.47 

L96-092 

13989 

280 

49.9 

34257 

2.92 

L96-095 

12701 

289 

44.0 

40836 

2.17 

L96-096 

12078 

284 

42.5 

41970 

2.03 

L96-100 

15048 

292 

51.6 

33350 

3.09 

MSD0.05 

4147 

31 

12.1 

8303 

0.50 

46 


Table  6. 

1997  Nursery  plantcane  means  of  the  1996 

"L"  assignment  series  at  Iberia  Research  Station. 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

11478 

268 

42.9 

26770 

3.21 

CP72-370 

9396 

246 

38.3 

26770 

2.86 

L96-006 

9138 

263 

34.8 

27678 

2.52 

L96-007 

8188 

256 

32.0 

30854 

2.08 

L96-009 

8898 

295 

30.1 

29946 

2.01 

L96-012 

13148 

283 

46.6 

32669 

2.84 

L96-013 

8567 

274 

31.3 

22687 

2.76 

L96-014 

6300 

265 

23.7 

25409 

1.87 

L96-020 

7508 

274 

27.4 

25636 

2.14 

L96-024 

10108 

239 

42.3 

26771 

3.16 

L96-026 

9249 

291 

31.7 

27678 

2.30 

L96-028 

8531 

262 

32.5 

26090 

2.52 

L96-030 

12471 

273 

45.8 

31308 

2.93 

L96-032 

8149 

298 

27.2 

28812 

1.91 

L96-037 

10074 

242 

41.6 

29492 

2.82 

L96-038 

8777 

264 

33.6 

30854 

2.13 

L96-039 

11418 

278 

41.3 

31535 

2.59 

L96-040 

14224 

270 

52.7 

38794 

2.73 

L96-041 

8666 

255 

34.3 

24275 

2.86 

L96-044 

12687 

284 

44.6 

36072 

2.48 

L96-045 

11300 

261 

43.1 

29039 

2.96 

L96-047 

10400 

265 

39.2 

34937 

2.28 

L96-048 

9906 

278 

35.7 

29266 

2.42 

L96-049 

10183 

256 

40.3 

35391 

2.26 

L96-051 

10963 

301 

36.5 

31307 

2.33 

L96-052 

9043 

251 

36.0 

27678 

2.61 

L96-053 

10170 

271 

37.5 

27905 

2.69 

L96-055 

9049 

258 

35.1 

32215 

2.18 

L96-060 

11164 

254 

44.0 

24729 

3.58 

L96-062 

8202 

253 

32.5 

23594 

2.77 

L96-063 

11987 

290 

41.4 

31535 

2.63 

L96-064 

6586 

229 

29.2 

25863 

2.30 

L96-067 

8861 

273 

32.4 

33349 

1.94 

L96-070 

8133 

270 

30.1 

25636 

2.35 

L96-071 

8624 

252 

34.1 

26997 

2.53 

L96-072 

9822 

291 

33.7 

26543 

2.55 

L96-074 

8342 

243 

34.3 

24048 

2.85 

47 


Table  6. 

Continued. 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

L96-075 

10638 

265 

40.3 

24275 

3.32 

L96-078 

8107 

271 

29.8 

26544 

2.24 

L96-079 

13249 

231 

57.6 

26997 

4.26 

L96-083 

11125 

288 

38.6 

33122 

2.33 

L96-086 

11945 

246 

48.5 

29720 

3.26 

L96-092 

10550 

270 

38.8 

31535 

2.50 

L96-095 

10827 

274 

39.4 

31307 

2.52 

L96-096 

9352 

268 

34.9 

32215 

2.17 

L96-100 

8935 

271 

32.9 

22687 

2.90 

MSD005 

4248 

19 

15.8 

15493 

0.43 

Table  7. 

1997  Nursery  plantcane  means  of  the  1996 

"L"  assignment  series  in  heavy  soil  at  St.  Gabriel 

Research  Station. 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

12286 

245 

50.2 

31535 

3.20 

CP72-370 

11476 

245 

46.8 

26317 

3.56 

LCP85-384                   19318 

271 

71.5 

51726 

2.75 

L96-006 

9104 

233 

39.0 

27905 

2.79 

L96-007 

14100 

274 

51.5 

41517 

2.50 

L96-009 

8984 

296 

30.4 

28812 

2.10 

L96-012 

13285 

268 

49.6 

31761 

3.13 

L96-013 

13793 

275 

49.9 

37206 

2.69 

L96-014 

12307 

262 

46.9 

37433 

2.52 

L96-020 

12289 

258 

47.6 

35618 

2.68 

L96-024 

12560 

234 

53.8 

27451 

3.92 

L96-026 

15095 

282 

53.5 

39021 

2.75 

L96-028 

13909 

256 

54.3 

37887 

2.87 

L96-030 

13532 

250 

54.2 

39475 

2.76 

L96-032 

7934 

281 

28.3 

24501 

2.32 

L96-037 

14195 

212 

66.7 

40156 

3.32 

L96-038 

10958 

268 

41.0 

37433 

2.19 

L96-039 

14064 

286 

49.3 

36299 

2.71 

L96-040 

11849 

226 

52.4 

38794 

2.71 

L96-041 

11108 

258 

43.1 

28585 

3.04 

48 


Table  7. 

Continued. 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

L96-044 

15849 

289 

55.0 

42424 

2.61 

L96-045 

17359 

255 

68.0 

37660 

3.61 

L96-047 

11289 

240 

47.4 

29266 

3.24 

L96-048 

14692 

288 

51.0 

33122 

3.14 

L96-049 

13737 

226 

60.9 

46507 

2.62 

L96-051 

12701 

297 

42.7 

32442 

2.63 

L96-052 

17181 

233 

73.6 

38340 

3.85 

L96-053 

13183 

246 

53.6 

37660 

2.85 

L96-055 

12085 

234 

51.7 

42651 

2.45 

L96-060 

13228 

259 

51.1 

24275 

4.18 

L96-062 

12104 

238 

50.9 

33576 

3.03 

L96-063 

13315 

280 

47.3 

36752 

2.56 

L96-064 

12513 

251 

49.6 

33576 

2.95 

L96-067 

14878 

266 

55.9 

44239 

2.57 

L96-070 

13815 

261 

52.7 

39248 

2.66 

L96-071 

12326 

241 

51.2 

41290 

2.48 

L96-072 

16562 

284 

58.3 

45146 

2.59 

L96-074 

11428 

210 

54.7 

31988 

3.41 

L96-075 

13848 

233 

59.5 

30627 

3.91 

L96-078 

14388 

264 

54.4 

36752 

2.97 

L96-079 

14651 

218 

67.9 

29266 

4.69 

L96-083 

17127 

278 

61.7 

44920 

2.75 

L96-086 

16808 

249 

67.4 

43558 

3.10 

L96-092 

14306 

245 

58.9 

37887 

3.09 

L96-095 

11452 

263 

43.5 

37660 

2.33 

L96-096 

11313 

236 

48.1 

40382 

2.39 

L96-100 

11676 

237 

49.3 

29720 

3.35 

MSD0.05 

4820 

20 

18.9 

11305 

0.51 

49 


Table  8.     1997  Nursery  first  stubble  means  of  the  1994  "L"  assignment  series  at  Peebles. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

11430 

333 

34.3 

35618 

1.93 

CP72-370 

10598 

303 

34.9 

39928 

1.75 

LCP82-089 

10812 

300 

36.0 

42197 

1.71 

LCP85-384 

13039 

301 

43.4 

49003 

1.78 

L94-424 

9999 

279 

35.8 

37887 

1.89 

L94-426 

10391 

324 

32.0 

35164 

1.82 

L94-428 

14398 

322 

44.6 

41063 

2.17 

L94-432 

8329 

300 

27.7 

41290 

1.35 

L94-433 

9492 

302 

31.5 

35391 

1.78 

MSD0.05 

4301 

10 

13.4 

13724 

0.3 

Table  9.     1997  Nursery  first  stubble  means  of  the  1994  "L"  assignment  series  at  Stoute. 


Sugar 

Cane 

Stalk 

Stalk 

Variety 

Sugar/acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

11261 

268 

42.8 

36299 

2.33 

CP72-370 

11914 

283 

42.9 

41743 

2.03 

LCP82-089 

13198 

255 

52.4 

48776 

2.15 

LCP85-384 

12796 

229 

55.5 

67606 

1.64 

L94-424 

9610 

247 

38.9 

34257 

2.28 

L94-426 

12810 

286 

44.9 

42651 

2.11 

L94-428 

15217 

287 

52.9 

45373 

2.32 

L94-432 

14687 

313 

47.0 

46281 

2.02 

L94-433 

12420 

259 

47.5 

51952 

1.83 

MSD0.o5 

NS 

65 

NS 

11928 

0.69 

50 


Table  10.   1997  Nursery  first  stubble  means  of  the  1994  "L"  assignment  series  at  Westfield. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

11824 

313 

37.8 

31081 

2.45 

CP72-370 

10295 

290 

35.4 

31535 

2.26 

LCP82-089 

18451 

318 

57.9 

50818 

2.28 

LCP85-384 

14311 

292 

49.0 

52406 

1.87 

L94-424 

15040 

304 

49.4 

39702 

2.49 

L94-426 

13780 

312 

44.4 

34484 

2.57 

L94-428 

14756 

301 

49.0 

39248 

2.50 

L94-432 

11547 

324 

35.6 

35391 

2.06 

L94-433 

13264 

292 

45.5 

46508 

1.98 

MSD0.05 

3402 

27 

11.2 

10834 

0.82 

Table  1 1 .   1997  Nursery  first  stubble  means  of  the  1995  "L"  assignment  series  at  Ardoyne  Farm. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

Fiber 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

% 

CP70-321 

13073 

281 

46.5 

36072 

2.55 

12.2 

CP72-370 

13851 

289 

48.1 

38794 

2.49 

12.2 

LCP82-089 

12998 

285 

45.8 

44239 

2.10 

12.2 

LCP85-384 

17480 

296 

59.2 

60346 

1.95 

12.6 

L95-461 

15396 

287 

52.5 

41517 

2.52 

11.9 

L95-462 

18538 

299 

62.0 

53540 

2.33 

13.7 

L95-466 

13672 

303 

45.2 

53540 

1.68 

11.3 

L95-467 

15397 

282 

54.5 

47869 

2.29 

14.8 

L95-469 

13208 

291 

45.4 

32215 

2.82 

11.8 

L95-472 

13822 

277 

50.0 

43332 

2.31 

12.0 

L95-477 

14469 

272 

53.1 

42197 

2.51 

10.8 

L95-482 

13708 

277 

49.6 

54448 

1.82 

11.2 

L95-483 

12848 

320 

40.2 

31988 

2.51 

10.4 

L95-495 

10879 

274 

38.9 

41743 

1.82 

13.9 

MSD0.05 

NS 

49.7 

NS 

19246 

0.77 

1.3 

51 


Table  12.    1997  Nursery  first 

stubble  means  of  the  1995  "L" 

assignment  series 

at  Iberia  Research  Station. 

Variety 

Sugar 
per  acre 

Sugar 
per  ton 

Cane 
Yield 

Stalk 
Number 

Stalk 
Weight 

Fiber 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

% 

CP70321 

13564 

268 

50.7 

40836 

2.47 

12.5 

CP72-370 

15839 

252 

62.8 

49230 

2.55 

13.1 

LCP82-089 

19889 

262 

75.8 

59212 

2.57 

12.9 

LCP85-384 

18400 

252 

72.5 

68967 

2.12 

12.2 

L95-461 

17593 

267 

65.6 

47188 

2.75 

13.0 

L95-462 

21495 

263 

81.7 

52633 

3.09 

13.0 

L95-466 

13762 

260 

52.8 

55809 

1.89 

11.0 

L95-467 

15078 

274 

55.1 

45373 

2.43 

14.6 

L95-469 

16762 

278 

60.6 

37660 

3.21 

11.1 

L95-472 

15825 

257 

61.4 

56490 

2.17 

13.3 

L95-477 

20580 

284 

72.3 

46735 

3.09 

10.4 

L95-482 

19630 

258 

76.3 

59439 

2.61 

13.4 

L95-483 

10668 

273 

39.4 

32669 

2.43 

10.5 

L95-495 

16294 

277 

58.7 

53767 

2.19 

12.5 

MSDq.05 

10705 

29 

35.2 

12016 

1.10 

1.3 

Table  13.    1997  Nursery  first  stubble  means  of  the  1995  "L" 
Research  Station. 

assignment  series  in  heavy  soil  at  St.  Gabriel 

Variety 

Sugar 
per  acre 

Sugar 
per  ton 

Cane 
Yield 

Stalk 
Number 

Stalk 
Weight 

Fiber 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

% 

CP70-321 

14059 

285 

49.4 

41970 

2.36 

10.7 

CP72-370 

12736 

277 

46.0 

43332 

2.13 

9.7 

LCP82-089 

13347 

280 

47.9 

44466 

2.16 

10.2 

LCP85-384 

11709 

246 

47.5 

52179 

1.83 

10.2 

L95-461 

8635 

240 

35.7 

30854 

2.31 

10.6 

L95-462 

12016 

255 

47.3 

36525 

2.53 

10.1 

L95-466 

14868 

280 

53.1 

58758 

1.81 

9.5 

L95-467 

10725 

236 

45.5 

39702 

2.30 

12.5 

L95-469 

10400 

283 

36.7 

31535 

2.34 

9.6 

L95-472 

10923 

278 

39.3 

41290 

1.90 

10.9 

L95-477 

14334 

245 

58.3 

39248 

2.97 

9.3 

L95-482 

7549 

218 

34.7 

44012 

1.58 

10.7 

L95-483 

10835 

286 

37.9 

36072 

2.11 

9.7 

L95-495 

9217 

239 

38.3 

41743 

1.84 

11.3 

MSD0.o5 

5361 

47 

19.5 

12397 

0.27 

1.3 

52 


Table  14.   1997  Nursery  second  stubble  means  of  the  1994  "L"  assignment  series  at  Ardoyne  Farm. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

9220 

280 

32.9 

34484 

1.91 

CP72-370 

7176 

261 

26.5 

29493 

1.71 

LCP82-089 

5138 

284 

18.0 

20645 

1.71 

L94-424 

7521 

268 

28.2 

27905 

2.05 

L94-426 

9840 

284 

34.4 

36299 

1.88 

L94-428 

8995 

280 

32.0 

33576 

1.95 

L94-432 

8480 

294 

28.8 

36979 

1.56 

L94-433 

8747 

301 

28.7 

39021 

1.45 

MSD0.05 

NS 

32 

NS 

NS 

0.30 

Table  15.   1997  Nursery  second  stubble  means  of  the  1994  "L"  assignment  series  at  Iberia  Research 
Station. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

12437 

282 

43.8 

36525 

2.43 

CP72-370 

11107 

261 

43.1 

38340 

2.25 

LCP82-089 

13557 

243 

54.9 

50818 

2.16 

L94-424 

12911 

236 

54.6 

38340 

2.80 

L94-426 

12386 

275 

45.2 

36298 

2.49 

L94-428 

15582 

272 

57.3 

43105 

2.67 

L94-432 

13914 

295 

47.1 

51498 

1.82 

L94-433 

12121 

248 

48.8 

46054 

2.12 

MSD0.05 

NS 

NS 

NS 

16862 

0.99 

53 


Table  16.    1997  Nursery  second  stubble  means  of  the  1994  "L"  assignment  series  in  heavy  soil  at  St. 
Gabriel  Research  Station. 


Variety 

Sugar 
per  acre 

Sugar 
per  ton 

Cane 
Yield 

Stalk 
Number 

Stalk 
Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

5586 

264 

21.2 

21779 

1.95 

CP72-370 

8586 

272 

31.2 

34484 

1.82 

LCP82-089 

6512 

242 

26.8 

31081 

1.72 

L94-424 

7218 

240 

30.1 

28812 

2.09 

L94-426 

14361 

275 

52.3 

47415 

2.22 

L94-428 

10040 

237 

41.9 

40836 

1.99 

L94-432 

9664 

300 

31.5 

36979 

1.69 

L94-433 

7327 

231 

31.8 

35618 

1.79 

MSDo.05 

7859 

55 

25.5 

18332 

0.64 

Table  17.   1997  Nursery  plantcane  means  of  the  1995  "L"  assignment  series  across  locations. 


Variety 


Sugar 
per  acre 


Sugar 
per  ton 


Cane 
Yield 


Stalk 
Number 


Stalk 
Weight 


lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

8858 

273 

32.8 

27224 

2.40 

CP72-370 

8977 

275 

32.8 

28207 

2.26 

LCP82-089 

16265 

269 

60.5 

45373 

2.67 

LCP85-384 

11955 

277 

43.7 

38189 

2.29 

L95-461 

12195 

277 

44.9 

33727 

2.63 

L95-462 

11410 

256 

45.8 

33803 

2.61 

L95-466 

8476 

288 

29.5 

32215 

1.80 

L95-467 

8141 

265 

30.7 

30703 

2.01 

L95-469 

9871 

277 

36.2 

24577 

2.91 

L95-472 

9760 

261 

37.9 

36450 

2.07 

L95-477 

11242 

262 

43.4 

31383 

2.78 

L95-482 

11879 

260 

46.2 

38870 

2.31 

L95-483 

8550 

319 

27.2 

23866 

2.24 

L95-495 

10738 

276 

38.9 

37509 

2.06 

MSD0.05 

3247 

19 

11.6 

7157 

0.41 

54 


Table  18.   1997  Nursery  plantcane 

means  of  the  1996  "L" 

assignment 

series  across  locations 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

12547 

265 

47.5 

29719 

3.20 

CP72-370 

10221 

262 

39.5 

26241 

3.01 

LCP85-384 

17410 

282 

62.3 

47869 

2.58 

L96-006 

10322 

257 

40.0 

32820 

2.49 

L96-007 

10641 

274 

38.8 

34711 

2.23 

L96-009 

10265 

303 

33.7 

32215 

2.08 

L96-012 

13725 

282 

48.7 

35996 

2.75 

L96-013 

13119 

279 

46.7 

33501 

2.79 

L96-014 

10660 

274 

38.8 

33652 

2.26 

L96-020 

10656 

275 

38.9 

31383 

2.45 

L96-024 

11780 

245 

47.9 

27602 

3.46 

L96-026 

12501 

290 

43.1 

35164 

2.44 

L96-028 

11556 

267 

43.4 

32971 

2.62 

L96-030 

13301 

270 

49.6 

38038 

2.64 

L96-032 

8711 

289 

30.1 

27829 

2.18 

L96-037 

12582 

240 

53.1 

34862 

3.02 

L96-038 

10299 

275 

37.6 

36223 

2.07 

L96-039 

12707 

290 

43.9 

32669 

2.67 

L96-040 

13104 

261 

50.5 

39853 

2.55 

L96-041 

10237 

272 

37.9 

28434 

2.72 

L96-044 

14860 

290 

51.2 

40745 

2.52 

L96-045 

14305 

264 

54.4 

34030 

3.19 

L96-047 

10899 

258 

42.5 

34332 

2.55 

L96-048 

13186 

291 

45.2 

34937 

2.62 

L96-049 

12323 

248 

50.2 

42499 

2.35 

L96-051 

13805 

304 

45.3 

35935 

2.53 

L96-052 

13681 

256 

53.9 

34559 

3.08 

L96-053 

10901 

262 

42.1 

30400 

2.75 

L96-055 

10963 

256 

43.1 

37735 

2.28 

L96-060 

12054 

266 

45.5 

25711 

3.56 

L96-062 

11051 

258 

43.0 

29492 

2.90 

L96-063 

13547 

286 

47.4 

37206 

2.55 

L96-064 

11213 

254 

43.5 

33500 

2.59 

L96-067 

12044 

275 

43.9 

40987 

2.13 

L96-070 

11166 

269 

41.6 

34030 

2.43 

L96-071 

10934 

256 

42.7 

35618 

2.41 

L96-072 

14095 

292 

48.2 

36147 

2.67 

55 


Table  18.     Continued. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

pre  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

L96-074 

10749 

242 

44.9 

29114 

3.06 

L96-075 

13005 

254 

51.7 

29039 

3.55 

L96-078 

11905 

276 

43.1 

33047 

2.58 

L96-079 

15050 

227 

66.7 

31383 

4.29 

L96-083 

14227 

286 

49.9 

39656 

2.49 

L96-086 

13492 

260 

52.3 

35542 

2.94 

L96-092 

12948 

265 

49.2 

34559 

2.83 

L96-095 

11660 

276 

42.3 

36601 

2.34 

L96-096 

10914 

263 

41.8 

38189 

2.20 

L96-100 

11886 

267 

44.6 

28585 

3.11 

MSD0.05 

2840 

15 

10.0 

6497 

0.34 

Table  19.    1997  Nursery  first  stubble  means  of  the  1994  "L"  assignment  series  across  locations. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

11505 

305 

38.3 

34332 

2.24 

CP72-370 

10935 

292 

37.7 

37735 

2.01 

LCP82-089 

14154 

291 

48.8 

47264 

2.04 

LCP85-384 

13382 

274 

49.3 

56338 

1.76 

L94-424 

11549 

277 

41.4 

37282 

2.22 

L94-426 

12327 

307 

40.4 

37433 

2.16 

L94-428 

14790 

304 

48.9 

41894 

2.33 

L94-432 

11521 

312 

36.8 

40987 

1.81 

L94-433 

11725 

284 

41.5 

44617 

1.86 

MSD0.05 

4015 

33 

8.2 

8194 

0.25 

56 


Table  20.   1997  Nursery  first  stubble  means  of  the  1995  "L"  assignment  series  across  locations. 


Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

Fiber 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

% 

CP70-321 

13565 

278 

48.9 

39626 

2.46 

11.8 

CP72-370 

14142 

273 

52.3 

43785 

2.39 

11.7 

LCP82-089 

15411 

275 

56.5 

49305 

2.27 

11.7 

LCP85-384 

15863 

265 

59  J 

60497 

1.96 

11.7 

L95-461 

13875 

265 

51.3 

39853 

2.52 

11.8 

L95-462 

17349 

272 

63.6 

47566 

2.65 

12.3 

L95-466 

14101 

281 

50.4 

56036 

1.79 

10.6 

L95-467 

13464 

262 

51.0 

44103 

2.32 

13.8 

L95-469 

13506 

282 

48.0 

34121 

2.78 

10.6 

L95-472 

13523 

271 

50.2 

47037 

2.12 

12.0 

L95-477 

16461 

267 

61.2 

42727 

2.86 

10.2 

L95-482 

13629 

251 

53.5 

52633 

2.00 

11.8 

L95-483 

11450 

293 

39.2 

33576 

2.35 

10.2 

L95-495 

12130 

264 

45.3 

45751 

1.95 

12.5 

MSDq.05 

5546 

37 

14.6 

7638 

0.33 

1 

Table  21.   1997  Nursery  second  stubble 

means  of  the  1994 

"L"  assignment 

series  across 

locations. 

Sugar 

Sugar 

Cane 

Stalk 

Stalk 

Variety 

per  acre 

per  ton 

Yield 

Number 

Weight 

lbs/A 

lbs/ton 

tons/A 

stalk/A 

lbs 

CP70-321 

9081 

275 

32.6 

30929 

2.09 

CP72-370 

8956 

265 

33.6 

34105 

1.93 

LCP82-089 

8402 

256 

33.2 

34181 

1.86 

L94-424 

9216 

248 

37.6 

31686 

2.31 

L94-426 

12196 

278 

44.0 

40004 

2.20 

L94-428 

11539 

263 

43.7 

39172 

2.20 

L94-432 

10686 

297 

35.8 

41819 

1.69 

L94-433 

9398 

260 

36.4 

40231 

1.79 

MSDo.cs 

3895 

31 

15.8 

15125 

0.20 

57 


1997  LOUISIANA  "HoCP  AND  Ho"  NURSERY  VARIETY  TRIALS 

Edwis  O.  Dufrene  and  Benjamin  L.  Legendre 
USDA-ARS,  SRRC,  SUGARCANE  RESEARCH  UNIT 


The  Louisiana  sugarcane  breeding  programs  select  varieties  with  consistent  yields  across 
a  range  of  environmental  conditions.  By  planting  varieties  in  several  different  regions  of  the 
sugarcane  industry  at  an  earlier  stage  of  the  breeding  program,  more  information  on  genotype  by 
environment  interactions  can  be  gained  and  superior  genotypes  (and  inferior  genotypes)  can  be 
identified  earlier.  Thus,  decisions  on  advancement  of  varieties  can  be  made  with  greater 
confidence. 

Nursery  test  plots  are  single  row  plots  (six  feet  wide)  and  sixteen  feet  long  with  a  four-foot 
alley  between  plots.  Two  replications  make  up  each  test.  A  minimum  of  three  to  six  commercial 
varieties  (CP  65-357,  CP  70-321,  CP  72-370,  LCP  82-89,  LHo  83-153,  or  LCP  85-384)  are 
included  in  each  test  for  comparison. 

Nursery  plots  are  rated  for  stand  (population)  and  vigor  in  both  the  spring  and  summer. 
Stand  counts  representing  mature  millable  stalks  are  made  in  August.  At  harvest,  a  fifteen-stalk 
sample  is  hand-cut  from  each  plot,  weighed  and  processed  through  the  Juice  and  Milling  Quality 
Laboratory  at  Ardoyne  Farm.  Brix  and  pol  are  then  used  to  estimate  the  yield  of  theoretical 
recoverable  sugar  (TRS)  per  ton  of  cane.  Fiber  analysis  from  previous  studies  are  used  in  the 
equation  to  calculate  the  TRS.  Results  from  these  analyses  along  with  mature  millable  stalk 
counts  are  used  to  calculate  mean  stalk  weight,  number  of  stalks  per  acre,  yield  of  cane  per  acre, 
and  yield  of  sugar  per  acre.  Varieties  with  adequate  yields  (both  tonnage  and  sugar  per  ton)  and 
disease  and  insect  resistance  are  advanced  for  further  testing. 

Varieties  from  the  1993  HoCP  series  were  harvested  from  three  second-stubble  tests 
located  at  Godfrey  Knight  Farms  (Sharkey  clay  soil)  in  Thibodaux;  Iberia  Research  Station 
(Baldwin  silty  clay  soil)  in  Jeanerette;  and  Raceland  Sugars  (Commerce  silt  loam  soil)  in 
Raceland.  The  1994  HoCP  series  was  harvested  from  one  second-stubble  test  at  Ardoyne  Farm 
(Commerce  silt  loam  soil);  and  three  first-stubble  tests  located  at  Bon  Secour  Plantation 
(Commerce  silt  loam  soil)  in  Vacherie,  Godfrey  Knight  Farms  (Sharkey  clay  soil),  and  the  Iberia 
Research  Station  (Baldwin  silty  clay).  The  1995  HoCP  series  was  harvested  from  two  first- 
stubble  tests  located  at  Ardoyne  Farm  (Commerce  silt  loam  soil  and  Sharkey  clay  soil)  and  one 
first-stubble  test  located  at  the  St.  Gabriel  Research  Station  (Commerce  silt  loam  soil).  The  1995 
series  was  also  harvested  from  two  plant-cane  tests  located  at  Godfrey  Knight  Farms  (Sharkey  clay 
soil)  and  the  Iberia  Research  Station  (Baldwin  silty  clay). 

Results  from  these  fifteen  tests  plus  combined  analysis  where  applicable  are  found  in 
Tables  1  through  20.  Means  were  separated  by  the  Minimum  Significant  Differences  (MSD)  as 
calculated  by  the  Waller-Duncan  multiple  range  test.  NS  indicates  means  that  were  not 
statistically  different. 
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Table  1.     Means  of  the  1993  HoCP  series  second-stubble  nursery  variety  trial  on  a  Sharkey  clay  soil  at  Godfrey 
Knight  Farms,  Thibodaux,  LA  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs. 

stalk/A 

CP  65-357 

7425 

29.6 

252 

1.52 

39704 

CP  70-321 

4501 

20.0 

.  226 

1.59 

24276 

CP  72-370 

6947 

26.9 

258 

1.69 

32216 

HoCP  93-749 

6574 

27.5 

238 

1.54 

36073 

MSD(0.05) 

NS 

NS 

32 

NS 

NS 

t  Planting  date:  9/29/94  and  Harvest  date:   10/3/97 


Table  2.     Means  of  the  1993  HoCP  series  second-stubble  nursery  variety  trial  on  a  Baldwin  silty  clay  loam  soil  at 
Iberia  Research  Station,  Jeanerette,  LA  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

12953 

55.8 

233 

2.50 

44695 

CP  70-321 

11784 

51.2 

230 

2.73 

37435 

CP  72-370 

10151 

42.2 

241 

2.44 

34712 

HoCP  93-746 

13480 

58.5 

231 

2.20 

53316 

HoCP  93-749 

8950 

42.2 

215 

2.37 

34939 

HoCP  93-750 

11963 

47.5 

252 

1.89 

52408 

HoCP  93-754 

12898 

52.9 

244 

2.35 

45149 

MSD(a05) 

4586 

NS 

28 

0.67 

19662 

t  Planting  date:    10/19/94  and  Harvest  date:    10/17/97 


Table  3.     Means  of  the  1993  HoCP  series  second-stubble  nursery  variety  trial  on  a  Commerce  silt  loam  soil  at 
Mary  Plantation,  Raceland,  LA  in  1997|. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

4535 

24.5 

188 

1.96 

24730 

CP  70-321 

8301 

39.0 

213 

2.17 

36073 

CP  72-370 

9780 

42.5 

230 

1.88 

44695 

HoCP  93-749 

7187 

31.8 

'  227 

1.71 

37208 

MSD(0.o5) 

NS 

NS 

18 

NS 

19563 

t  Planting  date: 

10/3/94  and  Harvest  date:   10/3/97 
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Table  4.     Combined  means  of  the  1993  HoCP  series  second-stubble  nursery  variety  trials  in  1997. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

8304 

36.6 

.  224 

1.99 

36376 

CP  70-321 

8195 

36.7 

223 

2.16 

32595 

CP  72-370 

8959 

37.2 

243 

2.00 

37208 

HoCP  93-749 

7570 

33.8 

226 

1.87 

36073 

MSD(0.05) 

NS 

NS 

NS 

0.32 

3895 

Table  5.     Means  of  the  1994  HoCP  series  second-stubble  nursery  variety  trial  on  a  Commerce  silt  loam  soil  at 
Ardoyne  Farm  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

9187 

40.5 

'  227 

2.19 

36981 

CP  70-321 

9753 

38.0 

257 

2.22 

34258 

CP  72-370 

7701 

30.4 

254 

1.82 

34032 

LHo  83-153 

8402 

33.4 

251 

1.62 

41292 

HoCP  94-806 

13729 

49.8 

276 

2.07 

48098 

Ho  94-807 

11635 

43.5 

268 

2.26 

38569 

HoCP  94-825 

12488 

49.0 

256 

1.74 

55812 

HoCP  94-836 

9825 

35.4 

279 

1.71 

41745 

Ho  94-850 

13723 

56.9 

242 

2.46 

46283 

Ho  94-851 

15487 

70.6 

220 

2.32 

60803 

Ho  94-856 

8212 

32.6 

253 

1.43 

45148 

MSD(0.05) 

2618 

9.2 

19 

0.48 

10025 

t  Planting  date: 

10/21/94  and  Harvest  date:   10/21/97 

Table  6.     Means  of  the  1994  HoCP  series  first-stubble  nursery  variety  trial  on  a  Commerce  silt  loam  soil  at  Bon 
Secour  Plantation,  St.  James,  LA  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

11154 

285 

39.1 

2.41 

32443 

CP  72-370 

10728 

282 

38.2 

1.95 

39250 

LHo  83-153 

10743 

274 

39.2 

1.98 

39704 

LCP  85-384 

16469 

263 

62.9 

2.31 

54450 

HoCP  94-806 

13479 

276 

48.9 

2.15 

45602 

HoCP  94-807 

13184 

263 

50.1 

2.70 

37208 

HoCP  94-825 

12595 

268 

47.2 

2.17 

43333 

HoCP  94-836 

10139 

297 

34.0 

1.75 

38796 

Ho  94-850 

12316 

256 

48.3 

2.54 

38342 

Ho  94-851 

12720 

220 

57.8 

2.13 

54450 

Ho  94-856 

16419 

266 

61.7 

2.25 

54904 

MSD(o.05) 

3826 

14 

14.5 

0.35 

9915 

t  Planting  date: 

9/20/95  and  Harvest  date 

::    11/17/97 
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Table  7.     Means  of  the  1994  HoCP  series  first-stubble  nursery  variety  trial  on  a  Sharkey  clay  soil  at  Godfrey 
Knight  Farms,  Thibodaux,  LA  in  19971". 


Sugar 

Cane 

•  Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

9904 

41.2 

242 

2.04 

40384 

CP  72-370 

8011 

31.5 

255 

1.81 

35166 

LHo  83-153 

7143 

34.3 

208 

1.67 

41065 

LCP  85-384 

8008 

35.8 

225 

1.52 

47190 

HoCP  94-806 

8185 

31.6 

261 

1.56 

40611 

HoCP  94-807 

9755 

35.5 

275 

1.88 

37888 

HoCP  94-825 

8744 

45.7 

192 

1.88 

48779 

HoCP  94-836 

7658 

33.3 

230 

1.64 

40838 

Ho  94-850 

8333 

35.5 

238 

1.95 

36301 

Ho  94-851 

8073 

39.6 

204 

1.61 

49459 

Ho  94-856 

8021 

34.1 

238 

1.36 

50366 

MSD(0.o5) 

2797 

15 

47 

0.62 

13645 

t  Planting  date:  9/7/95  and  Harvest  date:   10/3/97 


Table  8.     Means  of  the  1994  HoCP  series  first-stubble  nursery  variety  trial  on  a  Baldwin  silty  clay  soil  at  Iberia 
Research  Station,  Jeanerette,  LA  in  19971". 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

16655 

64.2 

259 

2.93 

43787 

CP  72-370 

11738 

49.3 

238 

2.79 

35393 

LHo  83-153 

14773 

60.6 

244 

2.60 

46510 

LCP  85-384 

19932 

74.8 

267 

2.43 

61710 

HoCP  94-806 

14865 

56.8 

262 

2.37 

47871 

HoCP  94-807 

15537 

64.9 

240 

2.96 

44014 

HoCP  94-825 

12224 

53.8 

228 

2.70 

39930 

HoCP  94-836 

10742 

43.1 

250 

2.62 

32897 

Ho  94-850 

16124 

68.0 

237 

3.36 

40384 

Ho  94-851 

14371 

73.4 

196 

2.39 

62164 

Ho  94-856 

14767 

63.2 

234 

2.35 

53770 

MSD(0.o5) 

4159 

16.3 

13 

0.50 

9020 

t  Planting  date:    10/19/95  and  Harvest  date:    11/18/97 
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Table  9.     Combined  means  of  the  1994  HoCP  series  first- stubble  nursery  variety  trials  in  1997. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

12571 

262 

48.1 

2.46 

38871 

CP  72-370 

10159 

258 

39.7 

2.18 

36603 

LHo  83-153 

10886 

242 

44.7 

2.08 

42426 

LCP  85-384 

14803 

251 

57.8 

2.09 

54450 

HoCP  94-806 

12176 

266 

45.8 

2.02 

44695 

HoCP  94-807 

12825 

259 

50.2 

2.51 

39703 

HoCP  94-825 

11188 

229 

48.9 

2.25 

44014 

HoCP  94-836 

9513 

259 

36.8 

2.00 

37510 

Ho  94-850 

12257 

243 

50.6 

2.62 

38342 

Ho  94-851 

11721 

207 

56.9 

2.04 

55358 

Ho  94-856 

13069 

246 

53.0 

1.98 

53013 

MSD(0.05) 

3329 

30 

12.6 

0.31 

7009 

Table  10.  Means  of  the  1995  HoCP  series  first-stubble  nursery  variety  trial  on  a  Commerce  silt  loam  soil  at 
Ardoyne  Farm  in  1997f- 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

11777 

47.9 

245 

2.86 

33351 

CP  70-321 

17369 

65.4 

266 

2.98 

44014 

CP  72-370 

12861 

48.0 

268 

2.69 

35620 

LHo  83-153 

15049 

55.8 

270 

2.55 

44014 

LCP  85-384 

22786 

84.9 

269 

2.54 

66929 

HoCP  95-902 

17509 

71.4 

246 

3.06 

46737 

HoCP  95-907 

14325 

50.7 

283 

3.10 

32670 

HoCP  95-908 

17310 

64.0 

271 

2.59 

49686 

HoCP  95-912 

16935 

60.3 

281 

2.41 

50140 

HoCP  95-915 

14027 

51.6 

271 

1.99 

51501 

HoCP  95-929 

13777 

53.6 

257 

2.53 

42426 

HoCP  95-931 

17783 

73.5 

'  243 

2.51 

58534 

HoCP  95-947 

16669 

63.5 

263 

2.27 

56038 

HoCP  95-950 

20831 

84.6 

248 

2.82 

59669 

HoCP  95-951 

18581 

66.5 

279 

2.35 

56719 

HoCP  95-961 

14479 

54.8 

265 

2.38 

45829 

HoCP  95-968 

16715 

64.8 

•  258 

2.62 

49459 

Ho  95-985 

15322 

58.0 

264 

3.08 

37662 

HoCP  95-987 

14354 

54.4 

264 

2.98 

36527 

Ho  95-988 

19858 

73.2 

272 

2.77 

52862 

HoCP  95-992 

17638 

68.1 

259 

3.26 

41972 

HoCP  95-995 

13053 

48.9 

267 

1.95 

50367 

HoCP  95-998 

15552 

58.4 

267 

2.72 

43106 

MSD(0.o5) 

4705 

17.4 

12 

0.89 

9087 

t  Planting  date: 

10/12/95  and  Harvest  date:   1 1/20/97 
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Table  11.  Means  of  the  1995  HoCP  series  first-stubble  nursery  variety  trial  on  a  Sharkey  clay  soil  at  Ardoyne 
Farm  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

7889 

28.8 

275 

1.94 

29721 

CP  70-321 

8014 

28.7 

280 

1.81 

31763 

CP  72-370 

9225 

33.4 

276 

2.03 

32897 

LHo  83-153 

7212 

25.6 

282 

1.63 

31536 

LCP  85-384 

9000 

32.5 

277 

1.49 

43561 

HoCP  95-902 

9025 

31.6 

285 

2.07 

30629 

HoCP  95-907 

4931 

17.2 

287 

1.73 

19965 

HoCP  95-908 

7546 

27.3 

'  277 

1.71 

31990 

HoCP  95-912 

6712 

23.5 

283 

1.67 

27906 

HoCP  95-915 

2532 

8.9 

283 

1.38 

17016 

HoCP  95-929 

5360 

20.7 

256 

1.37 

29267 

HoCP  95-931 

3075 

11.9 

261 

2.00 

12932 

HoCP  95-947 

6464 

22.9 

282 

1.35 

34032 

HoCP  95-951 

10295 

35.9 

288 

1.53 

46736 

HoCP  95-961 

6477 

23.2 

.  279 

1.41 

32897 

HoCP  95-968 

2113 

8.5 

251 

1.62 

16335 

Ho  95-985 

4844 

17.4 

278 

1.43 

24503 

HoCP  95-987 

6441 

24.4 

265 

1.74 

28813 

Ho  95-988 

12153 

41.7 

291 

2.27 

36754 

HoCP  95-992 

7654 

27.5 

279 

1.64 

33578 

HoCP  95-995 

7428 

25.6 

290 

1.46 

35393 

HoCP  95-998 

8265 

28.2 

293 

1.64 

34259 

MSD(0.05) 

4777 

17.4 

22 

1.10 

22953 

t  Planting  date:   10/13/95  and  Harvest  date:   11/20/97 


Table  12.  Means  of  the  1995  HoCP  series  first-stubble  nursery  variety  trial  on  a  Commerce  silt  loam  soil  at  St. 
Gabriel  Research  Station,  St.  Gabriel,  LA  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

12084 

48.5 

251 

2.93 

32897 

CP  70-321 

12937 

49.7 

260 

2.49 

39930 

CP  72-370 

11573 

42.8 

271 

2.47 

34712 

LHo  83-153 

10948 

41.0 

267 

1.87 

44695 

LCP  85-384 

13667 

51.7 

265 

2.10 

49913 

HoCP  95-902 

13821 

57.8 

241 

2.98 

38796 

HoCP  95-907 

14019 

47.1 

298 

2.81 

33578 

HoCP  95-908 

13494 

51.0 

264 

2.23 

46056 

HoCP  95-912 

15749 

51.9 

304 

2.39 

43561 

HoCP  95-915 

9533 

35.4 

.  269 

1.81 

39250 

HoCP  95-929 

9119 

37.9 

241 

2.55 

29721 

HoCP  95-931 

13716 

54.3 

253 

2.02 

53770 

HoCP  95-947 

13031 

51.6 

253 

2.12 

48778 

HoCP  95-950 

12560 

52.0 

242 

2.24 

46510 
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Table  12.   Continued. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

HoCP  95-951 

12700 

46.7 

271 

2.14 

43787 

HoCP  95-961 

14148 

53.1 

266 

2.51 

42653 

HoCP  95-968 

11312 

49.7 

228 

2.26 

44241 

Ho  95-985 

10977 

43.9 

250 

2.51 

34939 

HoCP  95-987 

11183 

41.8 

267 

2.65 

31536 

Ho  95-988 

19340 

71.2 

272 

2.74 

52182 

HoCP  95-992 

14146 

52.4 

271 

2.64 

39477 

HoCP  95-995 

15674 

58.5 

268 

2.22 

52862 

HoCP  95-998 

13812 

48.6 

284 

2.67 

36527 

MSD(0.o5) 

4226 

15.2 

22 

0.49 

12243 

t  Planting  date:    10/25/95  and  Harvest  date:    11/17/97 


Table  13.  Combined 

means  of  the  1995  HoCP  series 

first-stubble  nursery  variety  trials  over 

locations  in  1997. 

Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

10583 

41.7 

257 

2.58 

31989 

CP  70-321 

12773 

47.9 

269 

2.42 

38569 

CP  72-370 

11219 

41.4 

272 

2.40 

34410 

LHo  83-153 

11070 

40.8 

273 

2.01 

40081 

LCP  85-384 

15151 

56.4 

270 

2.04 

53467 

HoCP  95-902 

13451 

53.6 

257 

2.70 

38720 

HoCP  95-907 

11091 

38.3 

289 

2.54 

28738 

HoCP  95-908 

12783 

47.5 

270 

2.17 

42577 

HoCP  95-912 

13132 

45.2 

289 

2.15 

40535 

HoCP  95-915 

8697 

31.9 

'  274 

1.72 

35922 

HoCP  95-929 

9419 

37.4 

251 

2.15 

33805 

HoCP  95-931 

11525 

46.6 

252 

2.18 

41745 

HoCP  95-947 

12055 

46.0 

266 

1.91 

46283 

HoCP  95-951 

13858 

49.7 

279 

2.01 

49081 

HoCP  95-961 

11701 

43.7 

270 

2.10 

40460 

HoCP  95-968 

10046 

41.0 

245 

2.17 

36678 

Ho  95-985 

10381 

39.8 

264 

2.34 

32368 

HoCP  95-987 

10659 

40.2 

265 

2.46 

32292 

Ho  95-988 

17117 

62.0 

278 

2.59 

47266 

HoCP  95-992 

13146 

49.3 

270 

2.51 

38342 

HoCP  95-995 

12052 

44.3 

275 

1.87 

46207 

HoCP  95-998 

12543 

45.0 

281 

2.34 

37964 

MSD(0.o5) 

4410 

18.5 

14 

0.35 

17123 

64 


Table  14.  Means  of  the  1995  HoCP  series  plantcane  nursery  variety  trial  on  a  Sharkey  clay  soil  at  Godfrey 
Knight  Farms,  Thibodaux,  LA  in  1997f- 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

12378 

50.2 

248 

2.79 

36300 

CP  72-370 

12831 

50.7 

254 

2.58 

39250 

LCP  85-384 

14979 

57.4 

261 

2.11 

54677 

HoCP  95-902 

12636 

51.4 

246 

2.65 

38796 

HoCP  95-907 

13055 

48.5 

270 

2.93 

33124 

HoCP  95-908 

11469 

50.3 

229 

2.29 

44014 

HoCP  95-912 

6800 

25.5 

268 

2.21 

23142 

HoCP  95-915 

11441 

42.3 

271 

1.87 

45148 

HoCP  95-929 

10928 

45.6 

240 

2.81 

32444 

HoCP  95-931 

15860 

61.2 

259 

2.51 

49005 

HoCP  95-947 

12497 

47.4 

264 

2.34 

40611 

HoCP  95-950 

11454 

52.6 

218 

2.44 

43106 

HoCP  95-951 

12951 

49.7 

261 

2.16 

46056 

HoCP  95-961 

9727 

35.8 

271 

1.96 

36527 

HoCP  95-968 

11897 

49.0 

243 

2.66 

36754 

Ho  95-985 

14184 

57.4 

248 

3.32 

34712 

HoCP  95-987 

11314 

51.6 

'  219 

3.26 

31763 

Ho  95-988 

15582 

58.2 

268 

2.91 

40157 

HoCP  95-992 

15448 

59.9 

258 

3.06 

39250 

HoCP  95-995 

13980 

52.8 

265 

2.21 

47871 

HoCP  95-998 

16574 

61.0 

273 

3.20 

38116 

MSD(o.05) 

2120 

9.3 

21 

0.35 

5762 

t  Planting  date: 

9/6/96  and  Harvest  date: 

11/14/97 
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Table  15.  Means  of  the  1995  HoCP  series  plantcane  nursery  variety  trial  on  a  Baldwin  silty  clay  soil  at  Iberia 
Research  Station,  Jeanerette,  LA  in  1997f. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

12884 

47.3 

272 

2.94 

32443 

CP  72-370 

10294 

38.7 

266 

2.85 

27225 

LCP  85-384 

16087 

57.5 

280 

2.37 

48552 

HoCP  95-902 

13300 

52.5 

256 

2.99 

35393 

HoCP  95-907 

12028 

43.8 

'  276 

2.88 

30402 

HoCP  95-908 

11207 

43.4 

259 

2.06 

42199 

HoCP  95-912 

10560 

36.5 

290 

2.23 

32670 

HoCP  95-915 

11311 

43.1 

263 

2.33 

36981 

HoCP  95-929 

11258 

46.4 

243 

2.82 

32897 

HoCP  95-931 

15949 

58.8 

271 

2.72 

43334 

HoCP  95-947 

10351 

41.2 

252 

2.26 

36527 

HoCP  95-950 

10631 

48.7 

219 

2.68 

36300 

HoCP  95-951 

10609 

38.9 

273 

2.31 

34031 

HoCP  95-961 

9472 

35.9 

264 

2.27 

31990 

HoCP  95-968 

10244 

41.0 

250 

2.53 

32443 

Ho  95-985 

11567 

45.4 

.  255 

2.60 

35620 

HoCP  95-987 

9983 

41.0 

244 

3.14 

26091 

Ho  95-988 

12249 

43.8 

280 

2.30 

38116 

HoCP  95-992 

13445 

48.5 

278 

2.97 

32671 

HoCP  95-995 

9958 

36.0 

278 

2.24 

32217 

HoCP  95-998 

12430 

45.3 

.  275 

2.90 

31309 

MSD(o.05) 

2722 

12 

29 

0.60 

9011 

t  Planting  date: 

11/13/96  and  Harvest  date:    11/18/97 
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Table  16.  Combined  means  of  the  1995  HoCP  series  plantcane  nursery  variety  trials  in  1997. 


Variety 


Sugar 
per  acre 


Cane 
yield 


Sugar 
per  ton 


Stalk 
weight 


Stalk 
number 


lbs/A 

tons/A 

lbs/A 

lbs 

stalk/A 

CP  70-321 

12631 

48.8 

•  260 

2.87 

34372 

CP  72-370 

11563 

44.7 

260 

2.71 

33237 

LCP  85-384 

15533 

57.4 

270 

2.24 

51614 

HoCP  95-902 

12968 

52.0 

251 

2.82 

37095 

HoCP  95-907 

12541 

46.1 

273 

2.90 

31763 

HoCP  95-908 

11338 

46.8 

244 

2.18 

43106 

HoCP  95-912 

8680 

31.0 

279 

2.22 

27906 

HoCP  95-915 

11376 

42.7 

267 

2.10 

41065 

HoCP  95-929 

11093 

46.0 

•  241 

2.81 

32670 

HoCP  95-931 

15904 

60.0 

265 

2.61 

46169 

HoCP  95-947 

11424 

44.3 

258 

2.30 

38569 

HoCP  95-950 

11042 

50.6 

219 

2.56 

39703 

HoCP  95-951 

11780 

44.3 

267 

2.23 

40044 

HoCP  95-961 

9600 

35.9 

268 

2.12 

34258 

HoCP  95-968 

11070 

45.0 

246 

2.60 

34599 

Ho  95-985 

12875 

51.4 

251 

2.96 

35166 

HoCP  95-987 

10648 

46.3 

232 

3.20 

28927 

Ho  95-988 

13915 

51.0 

274 

2.60 

39136 

HoCP  95-992 

14447 

54.2 

268 

3.01 

35960 

HoCP  95-995 

11969 

44.4 

271 

2.22 

40044 

HoCP  95-998 

14502 

53.1 

274 

3.05 

34712 

MSD(0.05) 

3019 

11.3 

16 

0.45 

7986 

67 


Table  17.  Means  of  the  1996  HoCP 

series  plantcane  nursery  variety  trial 

on  a  Commerce  silt  loam  soil,  Ardoyne 

Farm  in  1997f. 

Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

13311 

48.0 

280 

2.92 

32897 

CP  70-321 

10168 

36.0 

283 

2.88 

24730 

CP  72-370 

11230 

40.7 

276 

2.92 

27906 

LHo  83-153 

10334 

36.1 

287 

2.18 

33124 

LCP  85-384 

11043 

38.4 

288 

2.37 

32444 

HoCP  96-500 

13634 

48.0 

284 

3.44 

27906 

HoCP  96-501 

15571 

57.3 

272 

2.99 

38342 

HoCP  96-503 

12404 

46.7 

265 

2.67 

35166 

HoCP  96-504 

15156 

56.0 

271 

3.35 

33351 

HoCP  96-505 

11542 

39.1 

296 

2.65 

29494 

HoCP  96-507 

11892 

45.7 

260 

2.31 

39477 

HoCP  96-509 

13637 

48.9 

280 

2.77 

35166 

HoCP  96-511 

11846 

43.0 

276 

2.79 

31082 

HoCP  96-512 

10368 

37.2 

280 

2.58 

28813 

HoCP  96-513 

10326 

38.1 

'  271 

2.02 

37662 

HoCP  96-514 

12314 

42.0 

293 

2.76 

30629 

HoCP  96-515 

15421 

53.1 

291 

3.64 

29267 

HoCP  96-517 

8817 

31.1 

284 

2.30 

27225 

HoCP  96-518 

11789 

39.9 

296 

2.23 

35847 

HoCP  96-519 

10435 

36.7 

285 

2.15 

34032 

HoCP  96-520 

11661 

47.2 

248 

2.88 

32670 

HoCP  96-521 

10515 

39.3 

268 

2.05 

38116 

HoCP  96-522 

14629 

52.7 

278 

2.67 

39477 

HoCP  96-523 

8731 

35.2 

248 

2.41 

29267 

HoCP  96-524 

11768 

42.7 

276 

2.54 

33578 

HoCP  96-525 

11670 

41.8 

279 

3.31 

25410 

HoCP  96-526 

11705 

44.9 

259 

2.54 

35393 

HoCP  96-527 

10493 

37.7 

278 

2.55 

29494 

HoCP  96-528 

10260 

36.9 

280 

2.60 

28360 

HoCP  96-529 

12220 

43.4 

281 

2.67 

32216 

HoCP  96-530 

10212 

38.7 

265 

2.08 

37208 

HoCP  96-532 

12092 

43.3 

280 

2.74 

31536 

HoCP  96-533 

11791 

43.6 

271 

3.46 

25183 

HoCP  96-534 

10814 

37.6 

288 

2.22 

33805 

HoCP  96-535 

10580 

39.2 

271 

3.06 

25637 

HoCP  96-536 

9781 

36.4 

269 

2.28 

31990 

HoCP  96-537 

11230 

42.8 

263 

2.52 

34032 

HoCP  96-538 

15453 

56.2 

275 

3.20 

35166 

HoCP  96-540 

12960 

45.7 

284 

3.15 

29040 

HoCP  96-541 

11878 

44.0 

271 

2.42 

36073 

HoCP  96-543 

10774 

41.4 

261 

2.74 

30175 

HoCP  96-544 

9740 

35.2 

277 

2.35 

29948 

HoCP  96-546 

12673 

46.3 

275 

3.63 

25411 

HoCP  96-547 

11422 

41.2 

278 

2.16 

37888 

HoCP  96-548 

8657 

32.7 

265 

2.01 

32671 

HoCP  96-549 

13285 

48.1 

276 

2.51 

38342 

68 


Table  17.  Continued. 


Variety 


Sugar 
per  acre 


Cane 
yield 


Sugar 
per  ton 


Stalk 
weight 


Stalk 
number 


lbs/A              tons/A 

lbs/ton 

lbs 

stalk/A 

HoCP  96-550 

12594               43.5 

289 

2.92 

29948 

HoCP  96-552 

12086               43.0 

.  281 

2.67 

32443 

HoCP  96-553 

18434               66.0 

282 

3.37 

38569 

HoCP  96-557 

11238               39.1 

288 

3.43 

22915 

HoCP  96-558 

9494               32.4 

294 

2.71 

24049 

HoCP  96-559 

10340               38.6 

.  268 

3.01 

25637 

HoCP  96-560 

8557               31.3 

273 

2.71 

23142 

HoCP  96-561 

11868               41.0 

290 

2.59 

31763 

HoCP  96-562 

8346               29.9 

279 

2.17 

27452 

HoCP  96-563 

11068               41.8 

266 

2.25 

37208 

Ho  96-564 

10810               40.5 

267 

2.28 

35620 

Ho  96-565 

15078               54.1 

278 

3.01 

35847 

Ho  96-566 

10365               36.1 

287 

2.23 

32443 

HoCP  96-569 

11191               45.1 

248 

3.34 

26998 

HoCP  96-571 

9875               36.3 

272 

2.47 

29494 

MSD(0.o5) 

3897                 14 

13 

0.41 

7986 

t  Planting  date:   10/: 

JO/97  and  Harvest  date:   12/4/97 

Table  18.  Means  of  the  1996  HoCP  series  plantcane  nursery  variety  trial  on  a  Sharkey  clay  soil  at  Ardoyne  Farm 
inl997f. 


Variety 


Sugar 
per  acre 


Cane 
yield 


Sugar 
per  ton 


Stalk 
weight 


Stalk 
number 


lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  65-357 

11294 

40.8 

277 

2.54 

32216 

CP  70-321 

9285 

34.3 

271 

2.32 

29494 

CP  72-370 

8522 

32.6 

261 

2.38 

27452 

LHo  83-153 

10529 

40.7 

259 

2.11 

38569 

LCP  85-384 

10791 

41.7 

259 

1.99 

41972 

HoCP  96-500 

11793 

42.7 

277 

2.65 

32216 

HoCP  96-501 

10779 

41.6 

257 

2.51 

32671 

HoCP  96-503 

8281 

34.4 

241 

2.06 

33351 

HoCP  96-504 

12729 

48.7 

261 

3.07 

31082 

HoCP  96-505 

8432 

31.7 

266 

2.35 

26998 

HoCP  96-507 

9239 

33.8 

274 

2.04 

33124 

HoCP  96-509 

11769 

45.8 

258 

2.51 

36527 

HoCP  96-511 

11178 

45.1 

•  248 

2.71 

33351 

HoCP  96-512 

9493 

36.3 

261 

2.26 

32216 

HoCP  96-513 

5699 

22.3 

253 

1.44 

29721 

HoCP  96-514 

8341 

29.8 

279 

2.17 

27452 

HoCP  96-515 

11173 

40.3 

'  277 

2.58 

31309 

HoCP  96-517 

7156 

26.4 

271 

1.89 

27906 

HoCP  96-518 

10944 

38.1 

288 

2.38 

32216 

HoCP  96-519 

9691 

35.3 

275 

2.11 

33578 

HoCP  96-520 

6752 

28.9 

234 

2.32 

25410 

HoCP  96-521 

6752 

28.0 

241 

1.71 

32670 

HoCP  96-522 

8536 

33.3 

257 

2.08 

31990 

69 


Table  18.  Continued. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

HoCP  96-523 

7894 

32.6 

242 

2.19 

29721 

HoCP  96-524 

8837 

35.1 

252 

2.19 

31990 

HoCP  96-525 

10286 

41.4 

249 

2.77 

30175 

HoCP  96-526 

10709 

41.3 

259 

2.22 

36981 

HoCP  96-527 

10232 

38.4 

267 

2.74 

28133 

HoCP  96-528 

9966 

38.8 

258 

2.40 

32444 

HoCP  96-529 

7045 

26.3 

263 

1.56 

33578 

HoCP  96-530 

8249 

35.5 

233 

1.83 

38796 

HoCP  96-532 

9142 

33.1 

277 

2.35 

28133 

HoCP  96-533 

7888 

32.8 

240 

2.52 

26318 

HoCP  96-534 

8566 

30.4 

281 

1.95 

31309 

HoCP  96-535 

9076 

36.4 

249 

2.70 

27225 

HoCP  96-536 

8254 

31.7 

261 

2.27 

27906 

HoCP  96-537 

9400 

37.2 

'  254 

2.54 

29267 

HoCP  96-538 

11785 

46.5 

253 

2.44 

38115 

HoCP  96-540 

11072 

42.8 

260 

2.50 

34258 

HoCP  96-541 

9413 

37.0 

255 

2.12 

35166 

HoCP  96-543 

9616 

40.5 

237 

2.52 

32217 

HoCP  96-544 

8719 

32.5 

268 

2.03 

31990 

HoCP  96-546 

9779 

37.9 

257 

2.97 

25183 

HoCP  96-547 

4763 

18.1 

■  261 

1.86 

18604 

HoCP  96-548 

8384 

32.0 

262 

1.88 

34032 

HoCP  96-549 

8477 

34.7 

242 

1.81 

37662 

HoCP  96-550 

7601 

28.3 

268 

2.31 

24503 

HoCP  96-552 

11038 

41.3 

267 

2.29 

36074 

HoCP  96-553 

10189 

40.2 

254 

2.55 

31990 

HoCP  96-557 

10142 

37.8 

269 

2.70 

27906 

HoCP  96-558 

8452 

34.3 

247 

2.44 

28133 

HoCP  96-559 

9960 

39.1 

256 

2.66 

29267 

HoCP  96-560 

8764 

33.4 

264 

2.45 

27225 

HoCP  96-561 

10388 

37.8 

■  275 

2.36 

31990 

HoCP  96-562 

9200 

34.3 

269 

2.22 

30855 

HoCP  96-563 

10377 

42.4 

246 

2.26 

37435 

Ho  96-564 

5994 

24.0 

249 

1.80 

26772 

Ho  96-565 

9061 

33.8 

268 

2.47 

27452 

Ho  96-566 

8917 

33.1 

270 

1.97 

33578 

HoCP  96-569 

8775 

36.6 

240 

3.00 

24503 

HoCP  96-571 

8081 

30.3 

267 

1.94 

31309 

MSD(0.05) 

6577 

24.4 

15 

0.64 

14235 

t  Planting  date:    10/29/97  and  Harvest  date:    11/26/97 
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Table  19.  Means  of  the  1996  HoCP 

series  plantcane 

nursery  variety  trial  on  a  Commerce  silt  loam  soil  at  St. 

Gabriel  Research  Station, 

St.  Gabriel,  LA 

in  1997f. 

Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

11947 

47.5 

252 

3.29 

28814 

CP  72-370 

11291 

43.0 

263 

2.99 

28813 

LCP  85-384 

12875 

52.7 

.  244 

2.87 

36754 

HoCP  96-500 

13544 

55.9 

244 

3.77 

29721 

HoCP  96-501 

10930 

48.1 

228 

3.46 

27906 

HoCP  96-503 

15528 

63.5 

246 

3.40 

37208 

HoCP  96-504 

15221 

67.3 

226 

3.98 

33805 

HoCP  96-505 

15289 

57.6 

266 

3.59 

32216 

HoCP  96-507 

9626 

40.4 

238 

2.62 

31082 

HoCP  96-509 

13420 

54.4 

247 

3.29 

33124 

HoCP  96-511 

11201 

47.0 

238 

3.13 

29948 

HoCP  96-512 

10447 

42.0 

249 

2.98 

28133 

HoCP  96-513 

10690 

44.8 

238 

2.41 

37208 

HoCP  96-514 

12561 

46.0 

273 

2.90 

31763 

HoCP  96-515 

16763 

62.3 

270 

3.90 

31763 

HoCP  96-517 

11414 

47.2 

242 

2.62 

36073 

HoCP  96-518 

11161 

43.9 

256 

2.59 

34031 

HoCP  96-519 

11091 

43.1 

'  257 

2.70 

31990 

HoCP  96-520 

8675 

45.4 

191 

3.00 

30175 

HoCP  96-521 

12002 

53.5 

227 

2.91 

36300 

HoCP  96-522 

13594 

53.7 

253 

2.69 

39930 

HoCP  96-523 

9907 

42.6 

234 

2.47 

34939 

HoCP  96-524 

9559 

38.7 

247 

2.78 

27906 

HoCP  96-525 

12871 

53.3 

242 

3.63 

29267 

HoCP  96-526 

11463 

56.4 

205 

3.13 

35620 

HoCP  96-527 

12085 

49.5 

244 

3.92 

25411 

HoCP  96-528 

13011 

50.7 

257 

3.28 

30855 

HoCP  96-529 

13915 

58.0 

240 

3.12 

37208 

HoCP  96-530 

12540 

53.6 

234 

2.79 

38342 

HoCP  96-532 

10020 

39.7 

253 

2.54 

31309 

HoCP  96-533 

11495 

52.9 

217 

3.87 

27225 

HoCP  96-534 

10803 

42.5 

252 

2.57 

32897 

HoCP  96-535 

15159 

61.2 

248 

3.60 

34032 

HoCP  96-536 

9070 

38.0 

238 

2.35 

32444 

HoCP  96-537 

10552 

47.6 

'  222 

3.13 

30401 

HoCP  96-538 

16713 

65.7 

255 

3.41 

38569 

HoCP  96-540 

13849 

56.9 

243 

3.33 

34258 

HoCP  96-541 

9510 

38.4 

248 

2.51 

30628 

HoCP  96-543 

12472 

55.1 

226 

3.24 

34031 

HoCP  96-544 

12393 

48.6 

255 

2.39 

40611 

HoCP  96-546 

13337 

53.2 

251 

4.30 

24730 

HoCP  96-547 

9357 

35.2 

267 

2.11 

33351 

HoCP  96-548 

8002 

31.1 

258 

1.93 

32217 

HoCP  96-549 

11154 

44.4 

252 

2.77 

31990 

HoCP  96-550 

14335 

53.5 

268 

3.19 

33578 

HoCP  96-552 

11355 

43.8 

260 

2.78 

31536 

71 


Table  19.  Continued. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

HoCP  96-553 

14284 

57.9 

247 

3.38 

34031 

HoCP  96-557 

12600 

53.4 

238 

3.63 

29267 

HoCP  96-558 

10627 

42.7 

249 

3.09 

27679 

HoCP  96-559 

11533 

48.8 

237 

3.31 

29494 

HoCP  96-560 

11185 

45.6 

•  245 

3.23 

28360 

HoCP  96-561 

13003 

49.7 

263 

2.98 

33351 

HoCP  96-562 

11763 

44.5 

264 

2.87 

30855 

HoCP  96-563 

13859 

61.8 

224 

2.85 

43334 

Ho  96-564 

12689 

52.6 

242 

2.53 

41746 

Ho  96-565 

17776 

68.2 

261 

3.23 

42199 

Ho  96-566 

11787 

47.3 

250 

2.80 

33805 

HoCP  96-569 

12255 

57.8 

212 

3.50 

32897 

HoCP  96-571 

10887 

46.1 

238 

3.18 

29040 

MSD(0.o5) 

3998 

17.7 

18.3 

0.44 

8647 

t  Planting  date:   11/6/96  and  Harvest  date:   12/5/97 


Table  20.  Combined 

means  of  the  1996  HoCP  series 

plantcane  nursery  variety 

trials  in  1997. 

Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

CP  70-321 

10467 

39.3 

269 

2.83 

27679 

CP  72-370 

10348 

38.8 

266 

2.76 

28057 

LCP  85-384 

11570 

44.3 

263 

2.41 

37057 

HoCP  96-500 

12990 

48.9 

268 

3.29 

29947 

HoCP  96-501 

12427 

49.0 

252 

2.99 

32973 

HoCP  96-503 

12071 

48.2 

251 

2.71 

35242 

HoCP  96-504 

14369 

57.3 

253 

3.47 

32746 

HoCP  96-505 

11754 

42.8 

276 

2.86 

29569 

HoCP  96-507 

10252 

40.0 

257 

2.32 

34561 

HoCP  96-509 

12942 

49.7 

261 

2.85 

34939 

HoCP  96-511 

11408 

45.0 

254 

2.88 

31460 

HoCP  96-512 

10102 

38.5 

263 

2.61 

29721 

HoCP  96-513 

8905 

35.1 

254 

1.95 

34863 

HoCP  96-514 

11072 

39.3 

282 

2.61 

29948 

HoCP  96-515 

14452 

51.9 

279 

3.37 

30780 

HoCP  96-517 

9129 

34.9 

265 

2.27 

30401 

HoCP  96-518 

11298 

40.6 

280 

2.40 

34031 

HoCP  96-519 

10405 

38.4 

;  272 

2.32 

33200 

HoCP  96-520 

9029 

40.5 

224 

2.73 

29418 

HoCP  96-521 

9756 

40.3 

245 

2.22 

35695 

HoCP  96-522 

12253 

46.6 

263 

2.48 

37132 

HoCP  96-523 

8844 

36.8 

241 

2.36 

31309 

HoCP  96-524 

10054 

38.8 

258 

2.50 

31158 

HoCP  96-525 

11609 

45.5 

256 

3.24 

28284 

HoCP  96-526 

11292 

47.5 

241 

2.63 

35998 

72 


Table  20.  Continued. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

yield 

per  ton 

weight 

number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalk/A 

HoCP  96-527 

10937 

41.9 

263 

3.07 

27679 

HoCP  96-528 

11079 

42.2 

265 

2.76 

30553 

HoCP  96-529 

11060 

42.6 

261 

2.45 

34334 

HoCP  96-530 

10334 

42.6 

244 

2.23 

38115 

HoCP  96-532 

10418 

38.7 

.  270 

2.54 

30326 

HoCP  96-533 

10391 

43.1 

243 

3.28 

26242 

HoCP  96-534 

10061 

36.8 

274 

2.25 

32670 

HoCP  96-535 

11605 

45.6 

256 

3.12 

28965 

HoCP  96-536 

9035 

35.3 

256 

2.30 

30780 

HoCP  96-537 

10394 

42.5 

246 

2.73 

31233 

HoCP  96-538 

14650 

56.1 

■  261 

3.02 

37283 

HoCP  96-540 

12627 

48.5 

262 

2.99 

32519 

HoCP  96-541 

10267 

39.8 

258 

2.35 

33956 

HoCP  96-543 

10954 

45.7 

241 

2.83 

32141 

HoCP  96-544 

10284 

38.8 

267 

2.26 

34183 

HoCP  96-546 

11930 

45.8 

261 

3.63 

25108 

HoCP  96-547 

8514 

31.5 

268 

2.04 

29948 

HoCP  96-548 

8348 

31.9 

262 

1.94 

32973 

HoCP  96-549 

10972 

42.4 

257 

2.36 

35998 

HoCP  96-550 

11510 

41.8 

275 

2.81 

29343 

HoCP  96-552 

11493 

42.7 

269 

2.58 

33351 

HoCP  96-553 

14302 

54.7 

261 

3.10 

34863 

HoCP  96-557 

11327 

43.4 

265 

3.25 

26696 

HoCP  96-558 

9524 

36.5 

263 

2.75 

26620 

HoCP  96-559 

10611 

42.2 

254 

2.99 

28133 

HoCP  96-560 

9502 

36.8 

261 

2.79 

26242 

HoCP  96-561 

11753 

42.8 

276 

2.64 

32368 

HoCP  96-562 

9769 

36.2 

■  271 

2.42 

29721 

HoCP  96-563 

11768 

48.6 

245 

2.45 

39325 

Ho  96-564 

9831 

39.0 

253 

2.20 

34712 

Ho  96-565 

13972 

52.0 

269 

2.90 

35166 

Ho  96-566 

10356 

38.8 

269 

2.33 

33275 

HoCP  96-569 

10740 

46.5 

233 

3.28 

28133 

HoCP  96-571 

9614 

37.6 

259 

2.53 

29947 

MSD(o.05) 

2406 

9 

13 

0.31 

5778 

73 


1997  INFIELD  VARIETY  TRIALS 

C.J.  Naquin,  K.P.  Bischoff,  K.  A.  Gravois,  S.B.  Milligan,  and  F.A.  Martin 
Sugar  Research  Station  and  Agronomy  Department 

E.O.  Dufrene 
USDA-ARS  Sugarcane  Research  Unit 


The  infield  variety  trials  of  the  Louisiana  (L)  Sugarcane  Variety  Development  Program 
have  traditionally  been  planted  from  the  year  after  permanent  variety  assignment  through  the  year 
of  introduction  to  outfield  test  locations.  The  Louisiana  (L)  program  now  plants  infield  tests  only 
the  year  after  assignment.  The  Louisiana  (HoCP  and  Ho)  program  plants  from  assignment 
through  introduction  to  the  outfield.  These  trials  are  the  first  machine  harvested  tests  in  the 
program.  The  purpose  of  these  trials  is  to  estimate  yields  on  larger  plots  than  used  in  earlier 
stages  of  the  selection  program.  The  infield  variety  trials  are  also  important  for  screening 
experimental  clones  for  suitability  to  mechanical  harvesting. 

Varieties  are  exchanged  between  the  Louisiana  "L"  program  and  the  Louisiana  "HoCP  and 
Ho"  sugarcane  breeding  programs.  After  the  introduction  of  leaf  scald  in  the  early  1990' s  the 
exchange  was  discontinued  until  more  was  known  about  the  disease.  The  exchange  of  varieties 
was  begun  once  again  in  planting  the  1997  infield  tests  at  both  St.  Gabriel  and  Chacahoula.  The 
Louisiana  "L"  program  plants  an  infield  test  once  for  each  assignment  series,  and  the  Louisiana 
"HoCP  and  Ho"  program  replants  each  assignment  series  three  time.  The  Louisiana  "L"  program 
varieties  are  exchanged  with  USDA  program  in  the  second  year  of  replanting  the  assignment 
series. 

The  1997  sugarcane  crop  at  the  St.  Gabriel  Research  Station  experienced  excellent  weather 
conditions  throughout  most  of  the  growing  season.  The  crop  received  little  rainfall  during  the 
month  of  September,  which  allowed  for  an  earlier  maturing  crop  than  normal.  The  first  half  of 
the  harvest  season  encountered  dryer  than  normal  weather  conditions,  which  allowed  for  excellent 
harvesting  conditions.  Harvest  ended  with  a  relatively  dry  December. 

Recommended  cultural  practices  were  used  at  St.  Gabriel  in  1997.  Sencor  4L  (2qt/A)  and 
Atrazine  (2qt/A)  were  applied  to  the  tests  after  planting.  In  early  March,  2,4-D  (1  qt/A)  and 
Atrazine  (2qt/A)  were  applied  to  all  plantcane  and  stubble  trials.  In  mid  May,  Sencor  4L  (2qt/A) 
and  2,4-D  (lqt/A)  were  applied  as  layby  applications.  Asulox  (4  pts/A)  was  applied  once  in  late 
April  and  again  in  May  to  control  rhizome  johnsongrass.  Fields  were  fertilized  with  120-0-60  per 
acre  in  the  third  week  of  April.  Sugarcane  borer  (Diatrea  saccharalis  F.)  populations  were 
monitored  on  a  weekly  basis  during  the  months  of  June,  July,  and  August  and  were  found  to 
exceed  economic  thresholds  in  July  and  August.  Thus,  the  cane  was  sprayed  twice  during  this 
period  with  Confirm  2F  at  a  rate  of  6  oz./A. 
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At  the  USD  A  Ardoyne  Farm,  recommended  cultural  practices  were  used  in  1997.  In  early 
April,  Karmex  (1  Vol  A)  and  Weedmaster  (1  qt/A)  were  applied.  During  the  last  week  of  April, 
fields  were  fertilized  at  a  rate  of  100-34-67  lbs.  per  acre.  During  the  first  week  of  June,  Atrazine 
(1.5  qt/A)  plus  Prowl  3.3  EC  (2  qt/A)  were  applied  at  layby. 

The  infield  variety  trials  were  planted  on  a  Sharkey  clay  (very  fine,  montmorillonitic, 
nonacid,  thermic,  typic  hydralquent)  and  on  a  Commerce  silt  loam  (fine-silty,  mixed,  nonacid, 
thermic,  aerie  fluvaquent)  soils  at  the  St.  Gabriel  Research  Station  and  on  a  Commerce  silt  loam 
and  a  Sharkey  clay  at  the  USDA-ARS  Ardoyne  Farm  near  Chacahoula,  LA.  For  each  assignment 
series,  infield  tests  are  harvested  for  the  three  year  crop  cycle. 

Planting  and  harvest  dates  are  summarized  in  Table  1 .  The  experimental  design  used  in 
the  infield  trials  is  a  randomized  complete  block  (two  replications)  with  plots  16  feet  long  by  three 
rows  wide  on  six  foot  centers.  Three  commercial  check  varieties,  CP70-321,  HoCP  85-845,  and 
LCP85-384  were  included  in  the  tests. 

The  tests  were  mechanically  cut  and  weighed  with  a  tractor  mounted  hydraulic  weigh  rig. 
No  adjustments  were  made  for  leaf  and  trash  weight  at  the  St.  Gabriel  Research  Station.  At  the 
Ardoyne  Farm,  plot  weights  are  multiplied  by  0.85  to  adjust  for  trash  weight.  Ten-stalk  samples, 
stripped  of  leaves,  were  used  to  estimate  stalk  weight  and  to  obtain  a  juice  sample  for  analysis. 

Brix  and  pol  were  used  to  estimate  theoretical  recoverable  sugar  (reported  as  sugar  per  ton) 
as  calculated  by  the  Winter  Carp  formula  as  reported  by  Gravois  and  Milligan  (1992).  Fiber 
content  was  assumed  to  be  12.5  % .  Sugar  per  acre  was  estimated  as  the  product  of  cane  yield  and 
sugar  per  ton. 

Analysis  of  a  variance  was  performed  for  each  crop  and  assignment  series  across  and  by 
soil  type  when  appropriate.  Minimum  significant  differences  (MSD0.05)  were  calculated  by  the 
Waller-Duncan  multiple  range  test  (SAS,  1985). 

Results  are  presented  in  Tables  2  through  12. 

References: 

Gravois,  K.  A.  and  S.B.  Milligan.  1992.  Genetic  relationships  between  fiber  and  sugarcane  yield 
components.  Crop  Sci.  32:  62-66. 

SAS  Institute  Inc.  SAS  User's  Guild:  Statistics,  Ver.  5  ed.  Cary,  NC:  SAS  Institute  Inc.,  1985 
956pp. 
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Table  1 .     1997  Planting  and  harvest  dates  of  infield  tests. 


Harvest  Dates 


Varieties 


Series 


Soil  Planting 

Location!       Texture*       Date  1995       1996 


1997 


No.  No. 

Planted        Harvested 


1994 
1995 
1996 
1991 
1992 
1992 
1993 
1993 
1993 
1994 
1994 
1994 
1995 
1995 
1996 


StG 

StG 

StG 

AFL 

AFL 

AFH 

AFL 

AFL 

AFH 

AFL 

AFL 

AFH 

AFL 

AFL 

AFL 


Sc 

8/31/95 

12/5 

10/22 

Csl 

10/3/96 

11/20 

Csl 

8/27/97 

Csl 

9/9/94 

11/29 

11/25 

10/15 

Csl 

9/6/94 

12/7 

11/25 

10/21 

Sc 

8/30/95 

11/26 

10/27 

Csl 

9/8/94 

11/27 

11/25 

10/15 

Csl 

8/31/95 

12/10 

11/24 

Sc 

9/19/96 

10/28 

Csl 

9/6/95 

12/4 

11/24 

Csl 

10/4/96 

12/1 

Sc 

9/4/97 

Csl 

9/26/96 

12/1 

Csl 

9/3/97 

Csl 

8/28/97 

23 
14 
43 

9 
19 

9 
42 
24 
10 
41 
30 
12 
57 
27 
56 


5 
10 

1 
3 
3 
4 
4 
4 
8 
12 

18 


t      StG-St.  Gabriel  Research  Station,  AFL-Ardoyne  Farm  light  soil,  AFH-Ardoyne  Farm  heavy  soil. 
$     Csl-Commerce  silt  loam,  Sc-Sharkey  clay 


Table  2.    1997  Infield  plantcane  means  of  the  1993  "HoCP"  assignment  series  in  heavy  soil  at  Ardoyne  Farm. 
Sugar  per              Cane                   Sugar                Stalk                Stalk 
Variety acre Yield per  ton Weight Number Fiber 


lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP70-321 

6705 

27.8 

242 

2.30 

24168 

11.6 

CP72-370 

6348 

27.1 

235 

2.08 

26034 

12.3 

LCP85-384 

7340 

34.3 

215 

2.15 

31875 

11.2 

HoCP93-746 

9032 

36.6 

248 

2.75 

26623 

11.0 

HoCP93-749 

8049 

35.4 

228 

2.85 

24855 

10.2 

HoCP93-750 

7927 

31.7 

250 

2.46 

25424 

10.5 

HoCP93-754 

8134 

32.2 

253 

2.80 

23063 

10.3 

MSD  0.05 

3107 

11.2 

13 

0.54 

6386 

1.1 

76 


Table  3 .    1997  Infield  plantcane  means  of  the  1994  "L"  and  "HoCP"  assignment  series  in  light  soil  at  Ardoyne  Farm. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

Yield 

per  ton 

Weight 

Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP70-321 

10392 

38.7 

269 

2.89 

26776 

12.1 

CP72-370 

9374 

35.1 

267 

2.42 

29033 

13.1 

LCP85-384 

11501 

40.1 

287 

2.49 

32331 

12.9 

L94-424 

11637 

41.6 

280 

3.23 

25800 

11.3 

L94-426 

11019 

38.1 

290 

2.66 

28734 

13.4 

L94-428 

11292 

40.9 

277 

3.02 

27141 

11.3 

L94-432 

11504 

38.2 

302 

2.47 

31107 

11.8 

L94-433 

10138 

36.3 

280 

2.14 

34179 

14.1 

HoCP94-806 

10209 

35.4 

289 

2.53 

28686 

13.5 

HoCP94-807 

11328 

40.7 

279 

2.97 

27357 

15.9 

HoCP94-825 

10304 

37.8 

273 

2.55 

29706 

12.7 

HoCP94-836 

9750 

34.3 

285 

2.59 

26447 

11.3 

HoCP94-850 

10349 

36.5 

283 

2.95 

24644 

14.3 

HoCP94-851 

12106 

46.4 

261 

2.57 

36213 

12.9 

HoCP94-856 

10992 

43.8 

251 

2.54 

34508 

12.2 

MSD  o.o5 

2154 

6.3 

12 

0.54 

7740 

2.4 

Table  4.    1997  Infield 

plantcane 

means  of  the  1995 

"HoCP"  assignments  in  light 

soil  at  Ardoyne 

Farm. 

Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

Yield 

per  ton 

Weight 

Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP70-321 

9686 

34.1 

285 

2.70 

25224 

12.9 

CP72-370 

8814 

31.6 

279 

2.61 

24208 

13.1 

LCP85-384 

10672 

35.9 

298 

2.54 

28316 

13.3 

HoCP95-902 

9105 

30.8 

296 

2.71 

22860 

13.6 

HoCP95-907 

9882 

31.4 

3.16 

2.75 

22795 

11.6 

HoCP95-908 

8948 

30.1 

297 

2.18 

27611 

12.3 

HoCP95-912 

10631 

35.2 

303 

2.25 

31496 

12.5 

HoCP95-915 

9094 

31.2 

291 

1.92 

32461 

14.5 

HoCP95-929 

7496 

28.1 

267 

2.37 

23720 

15.5 

HoCP95-931 

11178 

38.3 

293 

2.32 

32953 

11.8 

HoCP95-947 

8917 

32.0 

279 

2.03 

31539 

14.3 

HoCP95-950 

11302 

39.3 

288 

2.34 

33586 

15.1 

HoCP95-951 

8604 

30.2 

285 

1.92 

31513 

17.6 

HoCP95-961 

8683 

30.3 

287 

2.26 

26917 

15.7 

HoCP95-968 

7710 

28.5 

271 

2.26 

25216 

16.0 

Ho95-985 

9928 

36.0 

277 

3.12 

22967 

13.1 

HoCP95-987 

9611 

35.8 

269 

3.03 

23552 

15.4 

Ho95-988 

9996 

35.6 

281 

2.38 

29964 

12.8 

77 


Table  4.    Continued. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

Yield 

per  ton 

Weight 

Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

HoCP95-992 

10,265 

35.3 

291 

2.61 

27,151 

11.6 

HoCP95-995 

9,210 

32.8 

281 

2.09 

31,426 

16.2 

HoCP95-998 

9,550 

33.3 

287 

2.90 

22,985 

14.1 

MSD  0.05 

2,046 

7.9 

15 

0.25 

4,382 

1.3 

Table  5.   1997  Infield  plantcane  means  of  the  1995  "L"  assignments  in  light  soil  at  St.  Gabriel  Research  Station. 


Variety 


Sugar 
per  acre 


Cane 
Yield 


Sugar 
per  ton 


Stalk 
Weight 


Stalk 
Number 


CP70-321 

CP72-370 

LCP85-384 

L95-461 

L95-462 

L95-466 

L95-467 

L95-469 

L95-472 

L95-477 

L95-482 

L95-483 

L95-495 

MSD  0,05 


lbs/A 
13142 
12183 
14766 
15233 
13196 
12269 
10762 
10714 
14377 
9105 
14366 
15401 
13154 
3875 


tons/A 
49.0 
46.0 
53.9 
54.3 
52.3 
44.6 
46.8 
37.0 
51.4 
39.5 
61.2 
51.3 
48.8 
11.4 


•lbs/ton 
269 
265 
275 
281 
252 
275 
230 
290 
280 
231 
235 
298 
270 
13 


lbs 

3.28 

2.90 

2.53 

3.18 

3.25 

2.21 

2.32 

3.69 

2.21 

3.15 

2.65 

2.95 

2.52 

0.43 


stalks/A 
29896 
31968 
42636 
34176 
32231 
40821 
40448 
20273 
46471 
25294 
46196 
34590 
38783 
8782 


Table  6.   1997  Infield  first  ratoon  means  of  the  1992  "HoCP"  assignment  series  in  heavy  soil  at  Ardoyne  Farm. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

Yield 

per  ton 

Weight 

Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP70-321 

8824 

33.5 

264 

2.31 

29029 

12.5 

CP72-370 

9101 

34.5 

264 

2.01 

34358 

12.6 

LHo83-153 

9071 

36.8 

247 

1.86 

39550 

10.9 

LCP85-384 

7224 

29.6 

244 

2.04 

29246 

12.0 

HoCP92-618 

8476 

30.4 

280 

2.07 

29353 

13.7 

HoCP92-624 

9333 

34.2 

273 

2.55 

27150 

13.9 

HoCP92-648 

9662 

33.8 

287 

2.11 

31959 

12.3 

MSD  o.o5 

NS 

8.5 

31 

0.60 

7170 

2.0 

78 


Table  7.    1997  Infield  first  ratoon  means  of  the  1993  "HoCP"  assignment  series  in  light  soil  at  Ardoyne  Farm. 


Variety 


Sugar 
per  acre 


Cane 
Yield 


Sugar 
per  ton 


Stalk 
Weight 


Stalk 
Number 


Fiber 


lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP70-321 

10030 

37.6 

267 

2.40 

31304 

12.8 

CP72-370 

10156 

37.7 

270 

2.04 

36967 

13.0 

LHo83-153 

10971 

42.6 

258 

2.37 

36109 

11.9 

LCP85-384 

11093 

39.5 

281 

2.07 

38598 

12.0 

HoCP93-746 

11059 

38.7 

286 

2.45 

31658 

12.1 

HoCP93-749 

11361 

39.3 

289 

2.44 

32286 

12.0 

HoCP93-750 

11357 

38.8 

293 

2.08 

37358 

11.2 

HoCP93-754 

10296 

35.9 

287 

2.47 

29088 

12.1 

MSD  o.os 

NS 

NS 

19.4 

0.45 

5048 

1.6 

Table  8.    1997  Infield  first  ratoon  means  of  the  1994  "HoCP"  assignment  series  in  light  soil  at  Ardoyne  Farm. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

Yield 

per  ton 

Weight 

Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP70-321 

11065 

39.7 

279 

2.54 

31707 

12.4 

CP72-370 

10747 

37.6 

286 

2.04 

37158 

12.8 

LHo83-153 

12518 

46.6 

269 

2.38 

39126 

12.2 

LCP85-384 

10682 

36.7 

292 

2.14 

34220 

12.7 

HoCP94-806 

10372 

36.3 

286 

1.92 

37916 

13.5 

HoCP94-807 

9662 

34.2 

283 

1.95 

35114 

17.9 

HoCP94-825 

11551 

41.1 

282 

2.06 

40037 

12.6 

HoCP94-836 

10796 

36.7 

294 

1.93 

38495 

12.1 

HoCP94-850 

10922 

39.0 

280 

2.46 

32223 

15.1 

HoCP94-851 

12097 

45.7 

265 

2.29 

39851 

13.3 

HoCP94-856 

11455 

42.0 

273 

1.95 

43277 

12.4 

HoCP94-867 

10212 

35.3 

290 

1.87 

37904 

14.5 

MSD  o.os 

2062 

6.5 

14 

0.70 

13359 

1.0 

79 


Table  9.    1997  Infield  first  ratoon  means  of  the  1994  "L"  assignment  series  in  heavy  soil  at  St.  Gabriel  Research 
Station. 


Sugar 

Cane 

Sugar 

Stalk 

Stalk 

Variety 

per  acre 

Yield 

per  ton 

Weight 

Number 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

CP70-321 

13153 

46.6 

283 

2.54 

36814 

CP72-370 

13094 

49.5 

264 

2.47 

40153 

LCP82-089 

13398 

51.9 

258 

2.32 

44750 

LCP85-384 

13876 

53.7 

258 

2.16 

49758 

L94-424 

13915 

53.6 

260 

2.82 

38168 

L94-426 

14764 

51.9 

285 

2.84 

36628 

L94-428 

13296 

50.8 

262 

2.63 

38735 

L94-432 

14315 

48.5 

296 

2.32 

41782 

L94-433 

11680 

48.3 

242 

2.18 

44410 

MSD  cos 

3088 

6.7 

47 

0.31 

6338 

Table  10.       1997  Infield  second  ratoon  means  of  the  1991  "HoCP"  assignment  series  in  light  soil  at  Ardoyne  Farm. 


Variety 

Sugar 
per  acre 

Cane 
Yield 

Sugar 
per  ton 

Stalk 
Weight 

Stalk 
Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP  65-357 

8231 

31.7 

260 

2.10 

30222 

12.8 

CP70-321 

8373 

31.5 

267 

2.12 

29712 

12.8 

CP72-370 

7338 

28.1 

261 

1.79 

31522 

13.2 

LCP82-089 

6781 

28.2 

242 

1.64 

34520 

12.2 

HoCP9 1-555 

8398 

33.6 

251 

1.74 

38595 

14.1 

MSD  0.05 

1404 

5.5 

21 

0.24 

6231 

NS 

Table  1 1 .       1997  Infield  second  ratoon  means 

of  the  1992  "HoCP" 

assignment 

series  in  light  soil  at 

Ardoyne  Farm. 

Variety 

Sugar 
per  acre 

Cane 
Yield 

Sugar 
per  ton 

Stalk 
Weight 

Stalk  Number 

Fiber 

lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP65-357 

9540 

38.0 

250 

2.37 

32141 

12.7 

CP70-321 

7856 

33.0 

240 

2.10 

31436 

12.7 

CP72-370 

9390 

34.8 

271 

2.14 

34873 

13.1 

LCP82-089 

6699 

28.9 

233 

1.99 

29065 

12.1 

HoCP92-618 

8375 

34.4 

243 

2.15 

32491 

14.2 

HoCP92-624 

9788 

37.3 

263 

2.47 

30384 

13.4 

HoCP92-648 

11078 

41.6 

267 

2.10 

39894 

11.9 

MSD  0.05 

2824 

8.0 

50 

NS 

NS 

1.1 

80 


Table  12.       1997  Infield  second  ratoon  means  of  the  1993  "HoCP"  assignments  series  in  light  soil  at  Ardoyne  Farm. 

Sugar               Cane                  Sugar               Stalk               Stalk 
Variety per  acre Yield per  ton Weight Number Fiber 


lbs/A 

tons/A 

lbs/ton 

lbs 

stalks/A 

% 

CP65-357 

6825 

27.9 

245 

1.90 

29521 

12.7 

CP70-321 

8057 

31.2 

259 

2.16 

29102 

12.3 

CP72-370 

6247 

25.2 

248 

1.68 

30058 

13.5 

LCP82-089 

5080 

22.1 

230 

1.61 

27462 

12.1 

HoCP93-746 

7748 

31.1 

250 

1.69 

37059 

12.2 

HoCP93-749 

8311 

31.1 

268 

1.98 

31465 

11.9 

HoCP93-750 

7842 

27.6 

285 

1.69 

32690 

12.2 

HoCP93-754 

8842 

31.7 

280 

1.78 

35658 

11.9 

MSD  0.05 

1687 

5.2 

21 

0.42 

5729 

1.6 

81 


1997  OUTFIELD  VARIETY  TRIALS1 

K.L.  Quebedeaux,  S.B.  Milligan,  K.  A.  Gravois  and  F.A.  Martin 
Iberia  Research  Station,  Agronomy  Department,  and  Sugar  Research  Station 

D.D.  Garrison 
USDA-ARS,  Sugarcane  Research  Unit 

W.R.  Jackson  and  H.L.  Waguespack,  Jr. 
American  Sugar  Cane  League 

The  outfield  variety  trials  are  the  final  stage  of  testing  experimental  varieties  for  then- 
potential  commercial  production  in  Louisiana.  Results  from  these  trials  are  used  in  both  variety 
advancement  and  crossing  decisions.  The  outfield  variety  trials  are  cooperatively  conducted  at 
up  to  11  commercial  locations  throughout  the  Louisiana  sugarcane  belt  by  the  Louisiana 
Agricultural  Experiment  Station,  the  United  States  Department  of  Agriculture  -  Agricultural 
Research  Service,  and  the  American  Sugar  Cane  League. 

To  be  considered  for  release,  an  experimental  variety  must  equal  or  exceed  the 
performance  of  commercial  varieties  with  regard  to  yield  and  harvestability  across  locations, 
crops,  and  years.  Accurate  varietal  evaluation  requires  overall  yield  performance  information  in 
addition  to  performance  under  adverse  harvest  conditions.  The  objective  of  this  report  is  to 
provide  overall  and  specific  location  yield  data  by  crop  for  the  1997  outfield  tests.  Also  included 
are  two-  and  three-year  yield  analyses  for  appropriate  test  varieties. 

The  experimental  design  used  at  each  location  was  a  randomized  complete  block  design 
with  three  replications  per  location.  Plots  were  three  rows  wide  (six  foot  rows)  and  32  feet  long 
with  a  five  foot  alley  between  plots.  All  trials  were  harvested  with  whole  stalk  soldier  harvesters, 
separated  by  hand,  and  weighed  with  a  tractor-mounted  hydraulic  weigh  rig.  A  15-stalk  sample, 
not  stripped  of  leaves,  was  taken  from  each  plot  and  sent  to  the  USD  A  sucrose  lab.  The  samples 
were  weighed,  milled,  and  the  juice  analyzed  for  Brix  and  pol.  Theoretical  recoverable  sugar  per 
ton  of  cane  is  reported. 

Cane  yield  for  each  plot  was  estimated  by  plot  weight,  less  14%  to  adjust  for  leaf-trash 
weight  and  10%  for  harvest  efficiency.  Stalk  number  was  calculated  by  dividing  adjusted  cane 
yield  by  stalk  weight.  Adjustments  made  to  cane  yield  result  in  lower  estimated  stalk  numbers 
than  those  commonly  achieved  by  growers.  No  adjustment  is  made  to  stalk  weight  to  account  for 
leaf  trash. 


!The  data  for  this  report  were  obtained  through  a  cooperative  effort  of  personnel  from  the 
Louisiana  Agricultural  Experiment  Station,  USDA  -  Agricultural  Research  Service,  Sugarcane 
Research  Unit,  and  the  American  Sugar  Cane  League  in  accordance  to  the  provisions  of  the 
"Three-way  Agreement  of  1978".  The  testing  program  would  not  be  possible  without  the  full 
cooperation  of  the  growers  at  each  outfield  location. 
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Interpreting  one  year  of  yield  data  can  be  misleading,  since  varieties  may  differ  in  relative 
performance  from  year  to  year.  Across-location  means  can  likewise  be  misleading  since  a  variety, 
experimental  or  commercial,  may  not  consistently  perform  at  all  locations,  and  this  inconsistency 
may  not  be  clearly  indicated  in  the  overall  mean.  Multi-year  and  -location  testing  attempts  to 
solve  these  problems  by  averaging  out  the  inconsistent  performances. 

A  simple  statistic  has  been  included  to  aid  in  interpreting  a  variety's  performance  relative 
to  other  varieties  in  the  test.  This  statistic  is  the  percentage  of  the  test  locations  that  a  variety  was 
not  significantly  (NS)  different  from  the  best  yielding  variety  at  a  specific  location.  Although  the 
best  yielding  variety  at  a  location  may  vary,  the  "percent  best"  statistic  indicates  the  percent  of 
the  tests  a  variety  was  in  the  best  yield  group.  A  variety  with  an  80%  NS  from  best  value  was 
in  the  highest  yielding  group  in  80%  of  the  tests.  This  statistic  also  provides  a  better 
understanding  of  varietal  yield  stability  across  locations  than  does  the  overall  mean.  An  additional 
attribute  of  this  statistic  is  that  the  reader  may  compare  varieties  of  known  consistency  of 
performance,  such  as  commercial  varieties,  with  newly  released  or  experimental  varieties. 

Analysis  of  variance  was  performed  for  each  crop  and  location  combination.  A  combined 
analysis  was  performed  across  locations  within  each  crop.  Minimum  significant  differences 
(MSD)  were  calculated  by  the  Waller-Duncan  multiple  range  test  (SAS,  1985).  NS  indicates 
means  were  not  statistically  different. 

Nineteen  experimental  varieties  were  introduced  to  the  outfield  locations  for  seed  increase 
in  1997  (Table  1).  Sixteen  experimental  and  three  commercial  varieties  were  planted  at  nine 
outfield  locations.  Seven  plant-cane,  nine  first  stubble,  and  eight  second  stubble  tests  were 
harvested  in  1997  (Table  2). 

Varietal  yields  are  reported  by  crop  and  trait  with  overall  means  and  individual  location 
data  in  the  same  table  (Tables  3-17).  Yield  data  for  two  third  stubble  crops  (Table  18)  harvested 
in  1997  are  presented  as  a  combined  analysis  of  two  light  soil  locations:  Ronald  Hebert  (planted 
09/17/93,  harvested  10/15/97)  and  Levert-St.  John  (planted  09/08/93,  harvested  10/16/97). 
Combined  analysis  among  1995  through  1997  plant-cane  crops  (Table  19),  first  stubble  crops 
(Table  20),  second  stubble  crops  (Table  21),  and  1996  through  1997  plant-cane  crops  (Table  22) 
are  included  to  aid  in  the  evaluation  of  the  commercial  varieties  and  the  most  advanced 
experimental  variety,  HoCP9 1-555.  Varieties  differ  in  harvesting  characteristics.  Harvestability 
of  sugarcane  varieties  is  assessed  in  the  outfield  by  scrap  ratings  (Table  23). 

References: 


SAS  Institute,  Inc.   1985.  SAS  User's  Guide:  Basics,  version  5  ed.  SAS  Institute,  Cary,  H.C. 
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Table  1.    Varieties  planted  in  the  outfield  in  1997. 


Commercial 
Varieties 

Experimental  Varieties 
Planted  in  Tests 

Varieties  Introduced  to  the  Outfield 

CP70-321 

HoCP9 1-555 

L94-424 

L95-461 

L95-482 

HoCP95-912 

LCP85-384 

HoCP92-618 

L94-426 

L95-462 

L95-495 

HoCP95-929 

HoCP85-845 

HoCP92-624 

L94-428 

L95-466 

HoCP94-836 

HoCP95-931 

HoCP92-648 

L94-432 

L95-467 

HoCP94-850 

HoCP95-950 

HoCP93-746 

L94-433 

L95-469 

HoCP94-856 

HoCP95-951 

HoCP93-749 

HoCP94-806 

L95-472 

HoCP95-908 

Ho95-988 

HoCP93-750 

HoCP94-825 

L95-477 

HoCP93-754 

HoCP94-851 

Table  2.   Plantcane,  first  stubble,  and  second  stubble  harvest  and  planting  dates  for  all  outfield 
locations  harvested  in  1997. 


1997 

Plantcane 

First  stubble 

Second  stubble 

Location 

1997 

1996 

1997 

1995 

1997 

1994 

Plant 

Harvest 

Plant 

Harvest 

Plant 

Harvest 

Plant 

Date 

Date 

Date 

Date 

Date 

Date 

Date 

Allain 

09/12 

- 

- 

11/25 

09/14 

10/16 

09/30 

Bon  Secour 

09/15 

12/02 

09/24 

11/17 

09/20 

11/17 

09/13 

Georgia 

09/25 

11/13 

10/24 

- 

- 

- 

- 

Glenwood 

09/09 

11/21 

09/18 

11/10 

09/19 

10/20 

09/28 

Lanaux 

09/18 

12/03 

10/01 

11/24 

09/22 

10/23 

09/22 

Levert-St.Johnt 

09/05 

- 

- 

- 

- 

10/16 

09/20 

Magnolia 

09/23 

11/18 

10/16 

10/21 

09/01 

10/21 

09/27 

Oaklawn 

- 

- 

- 

10/22 

09/06 

- 

- 

Palo  Alto 

09/11 

11/19 

09/26 

10/09 

09/08 

- 

- 

Raceland 

- 

- 

- 

11/04 

09/12 

11/04 

10/04 

R.Hebertt 

09/16 

12/04 

09/20 

12/04 

09/13 

10/15 

09/26 

t  Levert-St.  John  3rd  stubble  harvested  on  10/16/97. 
$  R.  Hebert  3rd  stubble  harvested  on  10/15/97. 


84 


tr  ^ 


E 

-H- 

o  <» 

,C    o 

<+*    „o 

CO 

Z 

t~- 

"3  5 

o\ 

On 

|_      03 

.s 

o  •* 

co 

3 

.2 

CO 

O 

_o 

2 

ad 

"53 

cd 

«g 

3 

o 

s 

(L> 

> 

a> 

CO 

d 

-»— > 

co 

co 

J 

CO 

.a 

'•*-* 

.a 

"o 

~Ut 

CO 

CO 

> 

•o 

CD 

s 

1 

s 

X 

B 

d 
5 

•  1-N 

*j 

I-I 

J3 

a. 

01) 

X 

J 

0) 

i- 

3 

c2 

6 

•a 

O 

c 

03 

^_* 

CO 

O 

u* 

<D 

00 

o 

CD 

OQ 

s 

CD 

> 

a> 

CO 

fc- 

«S 

CO 

2 

-- 

"33 

'o 

CO 

< 

>> 

T3 

Oh" 

In 

a 

co 

X 

1-1 

1) 

aj 

-4-^ 

-I— 

a, 

>-, 

i_. 

> 

ob 

eo 

C3 

CO 

(50 

3 

CD 

X 

s 

CO 

CD 

3 

CO 

o 

•*— 1 

3 

CO 

Oh 

co 

£* 

JD 

.Si 

3 

'i-i 

CO 

CO 

H 

^ 

> 

ONO\cococoot--c--ON'-Hr"-co 


oo  co  o  o  o 

t*»  vo  in  rf  cs 

N  >n  ti-  ^o  ^t 

oo  oo  oo  oo  oo 


oo  on  i-H  o 

o\  <n  i— i  vo 

vo  oo  oo  t~- 

On  00  oo  oo 


CO    O    On 

f-  <n  l> 

On   00   00 


o 

1— 1 

CS 

NO 

VO 

00 

O 

CO 

r» 

On 

r- 

r*> 

On 

o 

r» 

CO 

•sj- 

00 

NO 

VO 

NO 

co 

CO 

tJ- 

c^ 

Tf 

^r 

tt 

t-» 

CN 

VO 

On 

*-H 

Tt 

»-H 

r- 

NO 

On 

00 

00 

O 

On 

O 

On 

o 

O 

^* 

On 

On 

CS 

On 

sr 

CS 

o 

c- 

r- 

r- 

■* 

xf 

CO 

o 

•n 

CO 

On 

«n 

NO 

o 

NO 

*-H 

cs 

00 

<-M 

CO 

o 

o 

CO 

On 

00 

vo 

o 

cs 

00 

00 

CO 

On 

vo 

ON 

cs 

r^ 

00 

00 

oo 

On 

On 

On 

On 

00 

00 

o 

00 

On 

CN 

CO  Tf  CO  CO  On 

CS  00  NO  -h  O 

^t  cs  >-h  ^h  r- 

0O  On  On  On  00 


On 

o 

t^ 

r» 

00 

On 

On 

NO 

NO 

in 

o 

On 

CO 

CM 

O 

CN 

Tf 

vo 

l> 

*— 1 

CS 

On 

00 

O 

OO 

OO 

00 

ON 

00 

00 

CO 

X> 


CO 

r» 

■* 

CS 

00 

On 

NO 

On 

NO 

oo 

CO 

On 

On 

o 

oo 

o 

T— 1 

On 

00 

Tf 

00 

•n 

o 

<o 

V) 

CO 

o 

CS 

vo 

CO 

00 

-<fr 

C^ 

in 

o 

cs 

CO 

On 

o 

NO 

r- 

f- 

NO 

NO 

r- 

VO 

VO 

r-- 

00 

VO 

VO 

^H 

«n  <n  »-h  r-~  — i 

no  tj-  o  -«t  >r> 

On  On  O  CS  *-h 

00  00  ON  OO  O 


CS  E-  «0    VO 

NO  00  CO    Tf 

r-  r^  »n  o 

O  On  On   On 


CO  vo  OO 

CO  V)  On 

i>  t-~  m 

O  ON  On 


0O  Tf  O  t-~  On 

'-'  CS  '-h  On  f- 

c-«  cs  co  o  m 

r~  oo  r~-  oo  no 


CO  oo  co  -* 

cs  oo  co  no 

vo  -*  Tf  co 

00  On  oo  oo 


r-  t-<  «o 

^-  «n  Tf 

«n  On  O 

r-  r-  oo 


r- 

o 

00 

»— i 

y—( 

NO 

CO 

00 

Tf 

Tf 

«n 

t^ 

CO 

co 

00 

On 

CO 

in 

«n 

>n 

vo 

o 

CO 

oo 

CS 

OO 

Tf 

00 

O 

CO 

vo 

o 

>n 

vo 

o 

»n 

<— i 

00 

oo 

00 

On 

On 

r- 

o 

00 

On 

On 

o 

On 

On 

<-H  O  0O 

cs  r»  i-H 

CO  CO  CO 

O  CS  On 

r~  r~  r- 

0h  CL,  Cu 

U  U  U 


CO  Tfr 

on  m  oo 

OO  r— i  CO 

■  i  i 

cs  co  «n 

OO  00  00 

P.  ofc 

U  ffi  U 


m  «n  oo 
■<^-  in 


ti- 
cs 


00 


oo  in  vo  vo  vo 


CS  CS  cs 

ON   OS   On   On 

Oh    Oh 


<n 

oo  _ 

Oh  Oh  Oh 

u  u  u  u  u 

o  o  o   o   o  ^  1!=! 

S  X  M^      h-M      MH      *—      ^ 


<U    CO 


0) 

J3 
0) 

2 

"co 

c 
o 

'•   o 

X    *-. 
3     CO 

a« 

co    -i-i 
'■    S» 

S   <" 

CO    •-" 

>— i    co 

o  .S 
^  2 

g  s 

5  ^ 

l        CO 

o  .sp 

.2   u 
on  JS 

°    & 

°"    c 
O   " 

0  T3 

03 

1  c 


CO 
OQ 


.SP 

*CO  m 

-*— > 

O 

C 


<  CO 

2  ^ 

co  ^> 

Oh  <U 


Oh  <u 

03  «-' 

o  •- 

a  a 

CO  ^ 

s  a 

i  c 
ob.2 


<D 


o         a 

O0 

CO 


c 
u 
o 

Oh 


E 

++ 

O     co 

,1-      CD 

«*H      X> 

00 

2 

"co    S 

Vh       CO 

CD      CD 

o  * 

t-- 

On 

On 

1— H 

c 

CO 

C 

X 

#o 

ci 

orf 

o 

o 

^-* 

T3 

0) 

"5 

3 
O 

3 

co 

G 

(U 

> 

^M 

co 

'o 

co 

-^j 

CO 

"O 

co 

CD 

.Si 

3 

3 

X 

4J 

o 

CO 

> 

^3 

V— 

00 

CO 

C 

J 

<u 

s 

d 

CD 

Oh 

CD 

O 

X 

4> 

t-i 

3 

O 

c*S 

"O 

3 

CO 

CO 

.Is 

OQ 

o 

Ui 

<u 

s 

E 

o 

o 

3 

^ 

> 

'3 

co 

< 

co 

kH 

T3 
CD 

Oh' 

c2 

I-i 

3 

co 

X 

2 

CD 

■*— » 

"53 

-J— 

>■> 

>> 

> 

00 

CD 

3 

CO 

CO 

03 

CD 

X 

s 

a 

CD 

3 

CO 

u 

3 

co 

Oh- 

Tt 

>N 

■5h 

JD 

3 

CO 

CO 

^ 

> 

j^OnOn-^-COCOVO-hcOCO^h 

°     cs  cs  — <  ^  Ti-  co  t^  tj-  Tf  r- 


On    CO 

CS     Tfr 


^HrooNOOvoooincsc^or-~oo 


CSCOCOTj-Tft^t^TfCOOO 

cocococococococococo 


CS    Tf 
CO    CO 


OOOOOOOI^-OnOOn 


oo  m  no 


cooO'— iin«nt^-^NONOoo 

COCSCOCOCOCOCOCOCOCO 


CO    CO 


ONr-in^-'^ocS'— lOooooo-H 
•n  in  -^-  t--'  On  oo  CS  Tf  -^-  on  no  r-' 

COCOCOCOCOCO'<^-COCOCOCOCO 


•nNooocSNOONComcs^coco 

co  c--Ndodino\ONTtinincovd 
cocococococococococococo 


CO 

3 
O 


ONcor-;covor*-cooON^HCScs 
odcoNdcs^Hin'«no^HOONco 

CSCOCOCOCOCOCOCOCOTl-CSCO 


cscsco-^t^ONodin'^-odTi-'in 
cocococococococococococo 


vooo-^-oo-^-TfNoovocsincs 


^■OnOOOnOnCOvOOOn© 
CSCSCSCSCSCOCOCOCSCO 


c-»  o 

CS    CO 


inooNvoo\inooooNOcSNo^H 


cs  <n  no  r-  cs 

CO    CO    CO    CO    CO 


o  r»  oo  co  *-i 

■<^-    CO    CO    CO    Tt 


NO     VO 
CO    CO 


CO 


CO  Tf 

j— i  O  OO  On  in  OO 

f)  [^  H  0O  w  n 

«?  «?  <?  cs  co  in 

O  CS  On  2P  OO  OO 

r»  t-~  r~  Oh  O  Oh 

Oh  Oh  Oh  U  X  U 

U  U  U  J  J  J 


in 

•n 

oo  -<a-  oo 

Tt 

in 

— <  cs  'o- 

00 

in 

VO    NO    VO 

•n 

--< 

cs  cs  cs 

VI 

oo 

o> 

On    ON    ON 

O 

0- 

Oh 

Oh    Oh    Oh 

is 

U 

u 

u  u  u 

o 

o 

o    o    o 

CD    CO 

X 

X 

HE 

s  s 

X) 
CD 


CO 

3 
O 

^  g 

•  CO 

0<  9 

.  2 

x"  H 

3  co 

CO  J3 

3  *- 

CO  ■" 

J  « 

s  «> 

CO  --H 

J  CO 

1  3° 

o  .S 

^  -a 

s  "a3 

£  -S, 

O  ~ 

i  co 

Fh'  <L> 

2  -3 

O  .SP 

CO  CD 

°  E 

o  s 

CD 

-  13 

l-l  W-H 

CD  ^ 

w  3 

CJ  CO 

§  i^ 

OQ  ft, 

'.  3 

Orj  0X3 

«m  co 

0Q  ^ 

P 


o 

3 

<<     co 
co 

O  * 
eo    ^ 

3h      CD 

•  'C 

^    > 

-H      CD 
-  XJ 

CO  = 
—      CD 

O     •"" 

s  2 
oo  •§ 
co    ? 

■      3 

ob.2 

2  ts 

S2 

2  o 

*      CD 

22    oo 

3  co 

2  i 

q   cd 

-J    Oh 


85 


a 

-H- 

O    <£ 

.1-!        CO 

<-!— 1     .O 

CO 

Z 

"co   S 

l_      CO 

<u    <u 

r- 

o  ^ 

ON 

ON 

*-h 

,g 

CO 

3 

.2 

K 

od 

o 

^o 

T3 

(L> 

tg 

3 

O 

s 

3 

co 

co 

> 

<u 

to 

J73 

■*-» 

O 

co 

CO 

to 

_0) 

CO 

Vj 

l-i 

6U 

3 

3 

CO 

X 
CO 

5 

> 

•4—* 

1 

4-1 

3 

c 

.3 
oo 

<L> 

3 

e 

E 

<U 

6 

D, 

a> 

CO 

O 

i- 

3 

o 

<*5 

■o 

c 

CO 

!s 

co 

'o 

ffl 

1- 

<L> 

o 

o 

c 

<L> 

> 

'o 

co 

< 

•a 

3 

X 

Oh 

3 

O 

t- 

OJ 

(L) 

-j— 

CU 

>> 

> 

ab 

i— i 
co 

3 

CO 

CO 

0) 

S 

CO 

1) 

3 

CO 

o 

<-" 

3 

CO 

0- 

«n 

& 

jSj 

.2 

3 

CO 

co 

>• 

£8 


OO— <NOt-~NOONOONOONO 

oor-ooinooeMooooooo 


r» 

ON 

,-H 

OS 

en 

NO 

r- 

r- 

on 

r- 

CM 

cn 

>n 

in 

in 

Tt 

■st 

in 

en 

in 

in 

«n 

NO 

m 

CM 

cm 

CM 

CM 

cn 

cm 

CN 

CM 

CM 

cm 

cm 

(N 

00 

in 

_i 

NO 

CO 

o 

o 

CM 

,-H 

r- 

o 

cn 

r~ 

ON 

oo 

OO 

r- 

ON 

r^ 

oo 

oo 

00 

ON 

oo 

CM 

CM 

CM 

CM 

cm 

cm 

<N 

CM 

cm 

cm 

CM 

<N 

CO 


^H 

00 

,—t 

en 

NO 

00 

m 

NO 

"cr 

NO 

CM 

CO 

m 

Tt 

m 

Tt 

m 

m 

en 

Tf 

in 

NO 

^r 

Tt 

cm 

CM 

cm 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

(S 

r» 

ON 

00 

>n 

>n 

>n 

O 

o 

00 

r- 

NO 

m 

Tt 

Tf 

en 

Tt 

in 

^H 

>n 

m 

>n 

^fr 

"tf 

CM 

cm 

CM 

CM 

CM 

cm 

CM 

CM 

CM 

CM 

CM 

CM 

to 
.O 


00    ON 

O   —i 
CM   CM 


r~-  no 

O    ON 
CM    —i 


00    O 
CM    CM 


l-H      OS 

ON    «-H 

—   CM 


cm  «n 

CM    O 
CM    CM 


f-    O 
CM    CM 


rsi 

m 

oo 

o 

o 

>n 

00 

o 

o 

— i 

<n 

rt 

r~ 

r- 

NO 

NO 

r^ 

r~- 

»n 

r- 

NO 

00 

00 

r- 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O    NO 

oo  r- 

CM   CM 


O   Tt- 

no  m 

CM   CM 


r-  cm 
<n  r~ 

CM    CM 


r-  oo 

CM    CM 


Tj-    00 

cm  in 

CM    CM 


en  oo 
en  tj- 
CM    CM 


NO    00 
CM    CM 


H     O 

en  «n 

CM    CM 


en  ^h 
oo  in 
eN  <S 


NO  0O 
NO  ■* 
CM    CM 


O    J> 

ON     NO 

CM    CM 


Tt    O 

no  >n 

CM    CM 


CM 


OO 


m 

en 

■st- 

Tt 

•— 1 

o 

oo 

ON 

in 

00 

LXJ 

CM 

r-~ 

00 

*— ' 

C) 

in 

en 

en 

en 

CM 

m 

•n 

CO 

o 

<N 

ON 

00 

00 

00 

Uh 

o 

r^ 

r- 

tin 

o 

u. 

U 

a- 

Cu 

Ph 

u 

X 

U 

o 

U 

U 

u 

J 

J 

J 

ffi 

m  oo  "tf  oo 

in  ^h  cm  Tf 

«n  no  no  no 

^i  CM  CM  CM 

On  On  0^  Os 

Dh  Cu  Cu  Cl, 

u  u  u  u 

o  o  o  o 


CO    CO 


CO 

a 
o 

«  g 

EC  '-5 

•  co 

Cd  «-> 

x"  w 

3  CO 

co  JS 

3  -" 

co  -h 

S  .g 

i— 1  cO 

-  > 

O  .3 

^  2 

§  .a 

5  « 

l  CO 

a  .sp 

.  -3 

CO  d 

'5b  ■£ 

0)  « 

o  .2 


.0) 


O  ~ 

W  3 

3  « 

o  ,a 

pq  5ta 

'.  3 

CO  .£? 

^  to 

CQ  _ 

o* 

< 


o 

3 
to 

CO 

>» 
_o 
"C 

CO 

> 

u 

>  J3 

co  *- 

33  (L) 

O  1~l 

C50-§ 

CO       ^ 


co    3 

*-^       CO 


CJ 


O  -3 


to  00 

3  CO 

.2  c 

3  <u 

o  ° 

O  a> 

J  a, 


S 

+j- 

O    "5 

,t-      CO 

«*-    X) 

00 

2 

"co    S 

r^ 

|_      CO 

On 

CO      « 

On 

O  ^ 

3 

•  »-H 

co 

3 

_o 

CO 

o 

o 

X 

*~ ■ ' 

& 

•a 

<u 

8g 

3 

O 

3 

CO 

> 

3 

CO 

CO 

to 

J 

■*— » 

CO 

to 

CO 

o 

•^2 

to 

_J0 

•a 

*n 

CO 

CO 

t-. 

> 

"co 
3 

s 

X 
CO 

-4— I 

3 

5 

CO 

1 

,3 

oo 

CO 

J 

a, 

X 

CO 

d 

l-l 

CO 

3 

o 

O 

t3 

T3 

3 

co 

_^ 

CO 

o 

l-H 

CO 

CO 

s 

CQ 

s 

o 

o 

3 

CO 

> 

CO 

to 

S-. 

•^ 

cS 

"o 

CO 

< 

CO 

3 

_o 

-a 

CO 

Cm 

CO 

S 

X 

3 

a 

O 

>% 

■i— 

Cl, 

> 

00 

"co 

CO 
CO 

CO 

to 

CO 

3 

CO 

O 

3 

CO 

Cl, 

NO 

JO 

.2 

3 

co 

CO 

H 

> 

$£ 


OONO^NOO-Hrnen— iOnc~~ 
es        -^ooor^-^-Ti-t^cMin 


^^ 

NO 

en 

NO 

«—H 

CM 

en 

ON 

00 

ON 

CM 

Tf 

oo 

NO 

NO 

NO 

«n 

r^ 

CM 

»-H 

•n 

>n 

CM 

NO 

i— ( 

m 

00 

o 

r^ 

NO 

Tt 

«n 

NO 

O 

NO 

CM 

'tf 

^H 

'tf 

00 

o 

r- 

NO 

Tt 

NO 

tT 

m 

CM 

CM 

CN 

CM 

CM 

en 

CM 

CM 

CM 

CM 

CM 

CM 

o 

en 

00 

•n 

ON 

CM 

ON 

CM 

en 

in 

•— i 

ON 

00 

On 

en 

00 

"0- 

00 

«n 

en 

en 

NO 

m 

r~ 

NO 

CM 

CN 

00 

ON 

ON 

00 

en 

en 

o 

l-H 

ON 

en 

CM 

O 

r~ 

«n 

00 

en 

r^ 

NO 

NO 

CM 

^t 

CM 

CM 

CN 

CN 

CM 

CM 

CM 

CN 

CM 

CM 

CM 

CM 

CM 

ON 

ON 

Tt 

'cr 

•n 

O 

en 

NO 

O 

ON 

en 

Tt 

en 

O 

"d- 

CM 

r^ 

r^ 

en 

00 

o 

r^ 

r- 

OO 

rt- 

o\ 

Tt 

CM 

o 

ON 

m 

NO 

CM 

ON 

m 

ON 

O 

00 

en 

OO 

r«- 

1^ 

CM 

en 

en 

en 

en 

l-H 

CM 

»-H 

CM 

CM 

CM 

CM 

es 

CM 

CN 

CN 

CM 

CO 

1 

3 
3 


r»  «n 

oo  r^ 

CM  CM 


00  "3- 

>n  -h 

in  oo 

CM  CM 


oo  en 

O  >-H 

cm  as 

as  cm 

cm  en 


— :  ON 

O  -H 

NO  NO 

on  m 

CM  CM 


ON  NO 

o  r» 

Tt  en 

en  as 

CM  CM 


en  f» 

O  en 

no  en 

CN  CM 


en 

en 

NO 

en 

On 

as 

ON 

o 

CM 

in 

1-H 

en 

t— < 

oo 

l-H 

r-» 

r~ 

ON 

r^ 

00 

as 

r- 

o 

NO 

m 

On 

en 

en 

l-H 

en 

00 

o 

CM 

NO 

en 

en 

ON 

^1- 

^h 

^h 

in 

r»« 

Tf 

CM 

F^ 

r- 

^H 

en 

CM 

CM 

CN 

CM 

CM 

CM 

CM 

CM 

CM 

CN 

CN 

NO 

in 

in 

ON 

r— I 

O 

en 

NO 

r-» 

CO 

NO 

1-H 

Tl- 

ON 

in 

CM 

m 

oo 

^H 

in 

in 

en 

ON 

en 

n 

NO 

in 

r- 

ti- 

o 

^H 

i-H 

CN 

r*» 

en 

ON 

in 

en 

en 

tt 

CM 

CM 

ON 

o 

00 

00 

NO 

r^ 

CM 

CN 

CN 

CM 

en 

en 

CN 

en 

CN 

CN 

CM 

CN 

00 
ON 


en 

ON 


en 


ON 

in 

oo 
en 


NO 

m 

CM 

in 


oo 

ON 

NO 


CM 

en 

00 

en 

00 

ON 

<n 

O 

00 

in 

SO 

CM 

en 

r» 

r- 

in 

l-H 

r^- 

o 

o 

00 

r^ 

in 

i-H 

en 

as 

ON 

l-H 

en 

oo 

o 

r^ 

r^ 

l-H 

en 

CM 

en 

in 

ON 

Tf 

O 

CM 

en 

ON 

NO 

in 

r» 

r- 

CM 

CM 

CM 

en 

en 

en 

CM 

CM 

CM 

CN 

CM 

in 

en 

en 

r^ 

o 

r- 

en 

in 

■>^ 

NO 

ON 

en 

NO 

o 

NO 

00 

en 

i^ 

en 

l-H 

Tf 

00 

NO 

Tf 

m 

NO 

en 

CM 

o 

o 

ON 

m 

l-H 

00 

en 

l-H 

Cv| 

Tf 

en 

-tf- 

m 

-Ti- 

ifr 

f- 

CM 

in 

CN 

m 

CM 

CM 

CM 

CM 

CN 

en 

CM 

CM 

CM 

CM 

CM 

CN 

m 

oo 


CM 

NO 

en 


in  m  oo  'd-  co 

en  t^- 

^  m  ^  N  ■* 

^H 

o 

oo 

on  m  oo 

oo  in  no  no  no 

CM 

r- 

oo  — i  en 

in   — <   CM   CM   CM 

en 

en 

en 

eN  en  in 

oo  on  as  as  as 

i — i 

r-l 

On 

OO    00    00 

Cm    Ox    Cm    Oh    Oh 

r-» 

r- 

r» 

CU     O    CU 

u  u  u  u  u 

Ch 

Ch 

a- 

U  S3  U 

o   o   o   o   o 

U 

u 

U 

J      J      J 

3*   S   X   3-   X 

CO  CO 


86 


s 

-H- 

o    <£ 

,«U      D 

Ct-c    ,Q 

co 

JZ". 

13   S 

u.     03 

On 

ON 

CU     CD 
>    S 

o  ■* 

»— i 

G 

CO 

C 

#o 

es 

ad 

o 

o 

d 

1— — < 

2 

"a3 

S 

3 

o 

e 

d 

<L> 

03 

> 

_) 

OJ 

CO 

•4—* 

F^ 

CO 

'5 

CO 

CO 

.Si 

•a 

CD 

co 

s 

d 

> 

X 

CD 

O 

<£5 

CO 

c 

xs 

S2 

00 

S 

J 

«-. 

<u 

a, 

6 

CD 

CD 

o 

l-i 

3 

O 

c*3 

*o 

c 

CO 

^^ 

2 

co* 

'o 

tH 

CQ 

CD 

o 

o 

s 

<u 

> 

<L> 

CO 

i- 

^ 

<2 

'o 

CO 

< 

CO 

X! 

"O 
CD 

cu 

.SP 

>H 

'S 

5 

£ 

X 
CD 

:*! 

■*-» 

CO 

>-> 

-t— 

■4—* 

CO 

c 

> 
CO 
CD 

ob 

co 

CO 

O 

e 

CO 

cu 

l> 

&> 

3 

03 

03 

K 

> 

"*•    O    OO 


0*0\0\H(SH\0- It- ' 

ooocMcMr~wor-oor~-r~ 


o 

0\ 

o 

00 

r- 

cm 

00 

o 

CM 

CM 

co 

CM 

(N 

0\Tj-cooo©NOr-~NO 
cm"  cm  cm  cm  cm  cm  cm'  © 


00 

CO 

NO 

o 

wo 

o 

NO 

CO 

oo 

o 

CO 

o 
o 

CO 
00 

oo 

o 
wo 

CM 

cm 

CO 

CM 

CM 

CM 

CM 

CO 

<N 

CO 

CM 

CM 

o 

l>  CO 

no  wo 


r-  r-  © 

NO  »- 1  00 


co  co  co  o  co  r~  on 

00  O  O  On  rt  O  '— i 


COCOCOCOCMCMCOCOCMCOCOCO© 


t-  o 
r-  oo 


O  O  r- 
On  r-  -tf 


co  r-  ©  ©  co  © 
Tf  no  r-»  o  tj-  t-~ 


NNNNNNNNmNNNO 


o 


o 


© 

r^ 

r- 

CO 

o 

CO 

r^ 

CO 

CO 

CO 

o 

ON 

r- 

o 

NO 

Tt 

o 

NO 

NO 

00 

i> 

o 

ON 

00 

00 

NO 

CO 

CM 

CO 

CO 

CM 

CM 

CM 

CM 

CO 

CM 

CM 

CM 

o 

O 

O 

wo 

O 

CO 

CO 

O 

CO 

o 

o 

o 

r» 

CM 

^o 

00 

00 

NO 

CO 

"5J- 

NO 

CO 

wo 

r^ 

NO 

wo 

NO 

CM 

cm" 

cm" 

CM 

CM 

CM* 

CM* 

CM* 

CM 

CM 

CM* 

CM 

d 

CO 

CO 

CO 

O 

CO 

i> 

CO 

r^ 

CO 

w, 

f- 

oo 

Tf 

Tt- 

CO 

00 

WO 

On 

o 

CM 

O 

CM 

Tf 

o 

CM 

W1 

CM 

cm" 

cm" 

CM 

CM 

CM* 

CM* 

CM* 

CM 

CM* 

CM* 

d 

CO 

r» 

CO 

O 

CO 

o 

CO 

CO 

t-- 

I> 

CO 

W0 

i> 

ON 

00 

CM 

»-| 

NO 

-3- 

ON 

00 

q 

<—i 

CM 

On 

wo 

CM 

CM* 

CO 

CO 

CM 

CM* 

CM* 

in 

CM* 
wo 

CO* 

00 

CO 

CO* 

oo 

CM* 

d 

CO 

»<J- 

rt- 

wo 

*— < 

CM 

Tt 

t-m 

O 

00 

ON 

wo 

00 

oo 

wo 

NO 

NO 

NO 

CM 

r- 

T— 1 

00 

¥-H 

CO 

wo 

, — 1 

CM 

CM 

CM 

m 

CO 

CO 

CO 

CM 

CO 

wo 

oo 

ON 

ON 

ON 

ON 

o 

1 

o 

CM 

1 

ON 

OO 

00 

00 

CU 

Oh 

Cu 

Cu 

CU 

C 

o 

k> 

r- 

r^ 

eu 

o 

CU 

U 

U 

u 

u 

U 

03 

cu 

CU 

CU 

usu 

o 

o 

o 

o 

o 

CD 

C/D 

U 

U 

U 

j 

_} 

lU     X     X    NH     I 

X  ^  S 

03 

a 

o 

•  03 

x"  ~Z 

3  03 

03  J2 

C  *3 

a  -m 

J  « 

s  ^ 

C3  ■"-! 

1  i 

o  .s 

^  2 

C  CD 


CO 

.S.S 

-      DO 


.  ^3 

03      D 

*S)rS 

°  s 

CD      « 

O  .2 


°  "S 

§"•3 

^^ 
«»   c 

£2     03 

cq  5a 

c 
co    op 

pa  ^ 

-  o 

o   a 

— j     co 

<     03 

2   ^ 

03      >> 
3-c      CD 


^  > 

CU  CD 

a  ■— 

—  CD 

O  "-1 

03  ^ 

?  a 

o 


OJO. 

03 


—  CD 

co  tuO 

C  03 

o  ti 


q    cd 

J  eu 


++ 


s 

++I 

o    ^ 

,W<      CD 

<+*    X) 

CO 

2 

r- 

13    S 

On 
On 

r— 1 

c 

t-i     03 
CD      CD 

>  s 

o  •* 

•~* 

CO 

c 

#o 

CO 

ffi 

o 

_o 

pi 

2 

13 

is 

■4— » 

o 

CD 
O 

co 

CD 

^^ ^ 

»! 

C 

o 

'S 

CO 

CO 

•a 

CD 

_0) 

S 

X 
CD 

c 

CO 

'l-i 

►J 

eo 

-*— » 

> 

•*—> 

^ 

X3 

03 

bfl 

C 

"J 

CD 

e 

d 

'C 

a 

CD 

o- 

X 

CD 

CD 

a 

o 

CO 

T3 

CQ 

C 

CO 

^^ 

CO 

o 

u. 

CD 

O 

< 

o 

c 

CU* 

CD 

> 

CD 

CO 

>-■ 

c2 

"o 

CO 

^ 

co 

2 

T3 
CD 

CO 

O 

"si 

3 

">. 

X 
CD 

CD 

Uh 

O 

>> 

&b 

co 

> 

CO 

CD 

CO 
CD 

S 

Cu 

ffi 

Ui 

CO 

OJO 

3 

CO 

H— 

CD 

3 

< 

X) 

3 

CO 

4_* 

CO 

l~ 

ix. 

oo 

CD 

"3 

CD 

'C 

CO 

CO 

> 

jspNOcocor-coONooor- 

°WOCOCONOCOOWOOONC) 


ON'-iNOTj-cMCOCMTtONWO 

oor-co-Tj-^HCMNoco-^ 

NOWOTt^WO^Hr^^ONW-1 

r--r-r^oor^ONr^oor^ 


O  NO  — * 

WO  CO  wo 

00  CM  "* 

ON  O  On 


Tf  Tj-  CO 

OO  CM  CO 

f-  WO  CO 

r-  i>  oo 


r~  r-  on 

00  — i  wo 

wo  On  oo 

co  r-  no 


r-  o  cm 

0O  On  On 


W0  ~^  ON  O 

CO  CO  o  00 

WO  CO  WO  CO 

On  On  O  O 


On  wo  On  co 

r^  oo  on  On 

wo  no  oo  no 

oo  r^  oo  r^ 


-h  0O  ON 

On  On  r~ 

Tfr  O  00 

r-H  O  — ' 


W0  W0  NO 

O  CM  CM 

h  O  00 

r^  oo  *-* 


no  r- 

t>    NO 


ON  CM  ■* 

ON  -^  -<3- 

wo  oo  r^ 

r->  r^  oo 


CO  On  CM 

"-H  ©  -* 

«-h  CM  W0 

r^  oo  oo 


CM  r^  r^  cm 

00  On  00   NO 

CM  00  ©    NO 

00  00  00    -h 


to  r-  io  t)- 

H  NO  00  00 

CO  W0  W"i  wo 

r^  r^  r^  -h 


CO 

JO 


CO  W0    ON 

©  wo  r- 

wo  ©  w-> 

00  ON   oo 


t-~  OO  CO 

W)  ON  CM 

CM  CO  r-l 

wo  wo  NO 


O  NO  ■* 

NO  W0  ~* 

©  oo  r-~ 

t->  r^  t*~ 


CM  Tt  !* 

r-  r-  oo 

ON  W0  © 

NO  W0  NO 


OO  00  OO  Tf  WO  ON  CO 

W0  On  ^O  co  CO  CM  f- 

0O  •*  -H  CO  CM  ©  On 

00  00  ^  00  ON  ON  r-( 


Tf  WO  On 

O  ©  CM 

Tf  ©  NO 

NO  WO  NO 


Tt  ^  ON 

^t  "*  Tf 

OO  NO  CM 

r-  r^  on 


<-<     CM     Tt 

-*  r^  -h 

0O    NO    00 


CM  © 

c-  © 

ON  NO 

rr  no 


©  wo 

NO  NO 

©  WO 

00  00 


00    © 

ON    © 

r^  On 


©  © 
O  On 
00 


NO 
CO 


r^  © 

>*  co 

r^  oo 

NO  — 1 


WO 

On 

NO 

W-5 

T— 1 

© 

r^ 

w^ 

—H 

wo 

^H 

wo 

CM 

CO 

CM 

CO 

CM 

W-) 

CM 

CM 

Tf 

T— ( 

f~ 

T-H 

NO 

00 

© 

Tf 

ON 

CO 

r- 

r-> 

NO 

ON 

P» 

ON 

r- 

00 

r^ 

t— 4 

wo 

wo 

CO 

■^t 

Tj- 

wo 

r- 

r— t 

o 

ON 

wo 

oo 

00 

wo 

wo 

CM 

r~ 

00 

T-H 

CO 

wo 

^_ 

co 

CO 

CO 

CM 

CO 

wo 

00 

ON 

wo 

d 

CM 

OO 

OO 

oo 

Cu 

cu 

NO 

r- 

r- 

cu 

o 

Cu 

u 

u 

Cu 

Cu 

cu 

CJ 

s 

CJ 

o 

o 

UUUJJJKffi 

«    r9 
CD    CO 


CD 
O 
CO 

Pi 

x' 

3 
03 
C 
03 


a 


c 
_o 

*-* 
03 

o 

o 


co 

XI 

c3 

CD 

"»H 

CO 

> 
op 


Sh 

2 

3 

O 

"*S 

o 

CD 

*>» 

CO 

CO 

c 

CD 

o 

x; 

CQ 

op 

1 

*X! 

CO 

CD 

CQ 

Xj 

2 

s 

o 

u> 

< 

=S 

o 

c 

"co 

CD 

•— 

CU 

jy 

■a 
_>. 

■*— • 

c 

CO 
CJ 

IS 

'S 
oo 


o 
c 

co 
03 


°  ^ 

M  t;  •« 

ra     CD  iS 

*T      CD  "* 

•  in  CD 

60*  X! 

««  tj  "- 

S  «  2 

.  c  u 

e  Q  xj 

i  «  ^ 

x;     •  co 

<  DC  c 

'   Ij  2 

_;  0i  -s 

CO 

i-  o 

co  ~ 

DflCtH 

3  O 


CD 

«    CO      CD 

111 

«  «  u 


«5      CD 

Cm  Cu 
++ 


87 


E 

++ 

O    Y> 

«-i      4) 

<H      „Q 

00 

Z 

13    £ 

t-      03 

4)      4) 

o  •* 

f» 

Os 

a\ 

DC 

3 

ai 

"■H 

oo 

g 

o 

•4— » 

OS 

4) 

o 

O 

o 

03 

_„ 

Q< 

2 

*o 

"5 

oo 

eg 

"O 

3 

4> 

kH 

o 

4> 

c 

3 

X 
4) 

C 
03 

45 

a 

■♦— » 

•4—4 

X 

03 

OX) 

J 

.32 

d 

03 

5 

> 

„_^ 

03 

c 

4) 

s 

co 

kH 

4) 

CQ 

a, 

X 

4) 

4) 

G 

o 

•a 

c 

03 

_ 

< 

03 

'o 

Cu 

l— 

4) 

i 

£ 

r3 

o 

o 

o 

0O 

^ 

c 

4) 
> 

4) 

T3 
4» 
kH 

3 

03 

o 

CO 

X 

kH 

4) 

,o 

■*"' 

<+5 

>> 

OX) 

oo 

> 

03 

2 

03 
4) 

S 

i) 

ffi 

">> 

4) 

c 

O 

■i— 

4> 

3 

< 

X) 

2 

oo 

-4— » 

oo 

k- 

PU 

o\ 

>> 

4-J 

_4> 
X) 

_4> 
03 

03 

> 

J*9  *G 


Ti-"3-OsOor^oooo 
rt-^ooinoooot— 


eNOsO'-ieNent--as'*a-oo 


Os 
eN 


r~  oo  ^h 
N  N  en 


eN  OO  in 

in  en  eN 

en  en  en 


O  rf  o 
en  en  en 


r-l  O  I-* 

en  en 


in  Tt  r-»  m  eN  o 


m  m  vo 
en  en  en 


oo  m  o 
en  en  >— i 


eNmat^Tj-eNasOooas 


o 
en 


Q\  rH  Tt 

eN  en  en 


o  m  (S 
en  en  en 


O  "— i  m 
en  en 


vo  as 


r-  >n  en  as  as  o 


eN 

en 


t"»»nr--»—i'— i*— i— *©*n 

NNMmmmmm 


OMJOWMOONSD 


eN 

en 


2^ 


a\OS(SN^^Nf^ 
cNeNenenenenenen 


o  o 
o 


en 


r-~eNr-~enooineNOOO 

-3-eNinTrcN:in«ninr--' 
enenenenTj-enenen 


as 
as 


r^t^r-^m^eninenoo 


00  "H 
-H  eN 


eN  O 
eN  eN 


^  as 
eN  h 


en  »-h 
eN  eN 


eN 


in  oo  in  oo  Os 

od 

<N 


as  «n  oo 


r«  oo 

CN  (N 


Os  o 
eN  en 


r--  ^h 
en  en 


r-H  O 

en  en 


r~-  as   o  so  in  as   o 


o 
eN 


Os  en 

«-h  eN 


O  O 
en  eN 


eN  O 
en  en 


o 
eN 


eNenenO"-HOeNr-:r-_ 

r-r^o'-<ct-asinr~'^as 
eNeNeNeneNeneNeneN 


r- 

— 1 

o 

m 

eN 

r- 

en 

en 

en 

in 

o 

eN 

SO 

r-» 

r- 

Oh 

Oh 

Pl, 

u 

u 

U 

en 

as 

•n 

00 

*— < 

rsi 

en 

oo 

00 

Oh 

o 

u 

X 

4-J 

_J 

«n 

"*  2; 

oo  o? 

«?  «n 

m  op 

0O  Oh 

Oh  U 

U  o 


m 
•n 
in 

i 

Os 
Oh      C 

u  « 

o  £> 


a 


3 
O 
o 

4) 

CO 

c 
o 
CQ 

I 

CO 


03 

xj 

ed 

>> 

.32 

03 

> 

OX) 

c 
'>> 

•4—* 

oo 
4) 

•S3 

00 


CQ  *- 


a       o 


c 

4) 
.4) 


T3 

C 
03 
O 

"S 

0B 


o 
c 

oo 

03 


..J  4) 

4)  "^ 

•a  ^ 

q  j5 

•  oo 

*  § 

l-i  O 

03  — " 

OX)  H-h 

3  O 

co  a 

c  S 

•fli  4) 


O 


«3      4) 

Oh    Oh 

++ 


•s 

++ 

o    K 

,kH           4) 

o+— i    ^q 

CO 

2 

"e3   S 

kH       03 

4)      4) 

r- 

o  * 

Os 

Os 

<— i 

.S 

X 

00 

C 

06 

o 

03 

o 

o 

2 

4) 
O 

"33 

_^ 

03 

3 
O 

"o 

00 

4) 

g 

•a 

4) 

kH 

"S 

3 

C 
03 

rt 

X 
4) 

-4—* 

>. 

+-* 

_4> 

h3 

OX) 

'C 

03 

J 

> 

d 

_03 

a 

C 

4) 

s 

iC 

4) 

X 

CO 

4) 

CQ 

4) 

c 

o 

T3 

G 

03 

^_ 

03 

a 

kH 

4) 

< 

Oh" 

O 

a 

a 

4) 

o 

> 

00 

M 

4) 
OO 

■a 

4) 

03 
O 

kH 

kH 

o2 

3 

X 

c 

4i 

o 

-4-H 

kH 
4) 

Oh 

>> 
> 

03 
4) 

OX) 
03 

kH 

03 

ffi 

OX) 

3 

oo 

^4) 

"t— 

3 

£3 

x> 

< 

3 

00 

^_» 

oo 

^1 

tu 

O 

>. 

4) 

3 

.2^ 

'kH 

03 

03 

> 

is©  o  a\  oo  r^ 
®^  in  oo  r~  o 


en  oo  »-h  oo  as 
en  r-  — <  oo  oo 


o 

o 

00 

eN 

O 

SO 

eN 

as 

o 

r- 

SO 

O 

in 

O 

m 

o 

(N 

eN 

eN 

eN 

eN 

CN 

eN 

CM 

o 

i—i 

O 

en 

en 

O 

<* 

00 

Os 

as 

00 

ON 

o 

as 

OO 

a 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

r- 

<n 

T-H 

r~ 

en 

en 

Ti- 

r^ 

m 

in 

o 

T^ 

m 

in 

en 

>n 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

oo 


eN 

o  as 
eN 


So  2 

CN    ™ 


eN    *^ 


Tl-  rf  rf  •* 

sooohr> 
eN  eN  eN  eN 


o  as  oo  o 
tJ-  eN  t}-  eN 
eN  eN  eN  eN 


00  O  O  Os  o 

"st-  oo  o  r-  t^  ^j 
eN  eN  eN  eN  eN 


00 


o  o  in  eN  r- 
m  n-  en  en  en  2S 
eN  eN  eN  eN  eN 


o 


m  eN  o  oo 
^3-  o  o  tJ- 
eN   eN   eN   eN 


r-  — i  in  eN  en  u-. 
Tt  o  en  o  in  2 
eN   eN   eN   eN   eN 


"* 

OS 

en 

en 

-rf 

in 

00 

O 

o 

00 

00 

00 

rt 

r- 

m 

oo 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 


eN 


oo 

eN 

O 

•<* 

oo 

O 

en 

en 

TT 

oo 

r» 

o 

Tt- 

»n 

in 

r- 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

,— H 

,— * 

m 

O 

O 

r- 

00 

!    *""■ 

o 

00 

o 

o 

en 

^1- 

Tf 

m 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

'    eN 

88 


in 


(^> 

_ i 

o 

as 

rN 

,— i 

00 

r- 

o 

r- 

o 

in 

o 

o 

00 

m 

o 

o 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 

eN 


en  Tf 

r- 

^H 

o  a>  m  oo 

m 

eN 

r-.  oo  »- 1  en 

en 

en 

*V  eN  en  in 

•n 

o 

(S   oo   00   00 

\o 

r- 

t~~    Oh      O    Oh 

Oh 

0h 

Oh    U    X    U 

u 

U 

U    J    J    J 

m  >n 

^t  in 

oo  m 

i  i 

m  —i 

00  Os 

Oh  Oh 

u  u 

o  o 

X  X 


U  a 

4)    CO 


4) 

a 

03 

06 

X 

3 

03 

C 

03 
1 

3 

_o 

■4-J 

d 

03 

03 

a 

J 

o 

•• 

*—> 

T3 

03 

O 

x; 

O 

^ 

03 

C 

4) 

O 

1 

.Sh 

'kH 

03 

c 

> 

O 

OX) 

G 

kH 

T3 

_l 

o 

4> 

o 

4) 

>> 

CO 

-4—4 

OO 

p] 

4) 

n 

X! 

CQ 

OX) 
X 

CO 

(1) 

CQ 

X 

S 
o 

< 

H-3 

o 

C 

03 

4) 

kH 

Oh 

I 

,4) 

0t— ( 

< 

•a 

Oh 

>. 

-*— > 

c 

a 

£ 

03 
O 

03 

IC 

M 

n 

03 

o 

OX) 
'oo 

J* 

n 

03 

n 

O 

00 

^ 

03 

.2 

£ 

o 

>. 

3 
OX) 

.2h 

03 

4) 
O 
<1) 

kH 

03 
> 

OX) 

a 

4> 

X 

03 

T3 

s 

03 

4) 

kH 

C 

tl> 

r" 

O 

X 

"S 

06 

z 

^2 

CO 

< 

X 

3 
O 

* 

06 

03 

< 

oo 

k- 

O 

o 

03 

*^ 

1) 

OX) 

<*- 

kH 

3 

o 

03 

co 

a> 

oo 

3 
O 

■3 
3 
03 

OX) 

2 

G 

03 
O 

4> 
O 

4) 

o 

o 

03 

(1) 

J 

Oh' 

Oh 

4— 

++ 

88 


tr  ^ 


s 

-H- 

-4-» 

O    5° 

.In     o 

«*-!     ,Q 

CO 

Z 

13   S 

J-i      CO 

r-- 

<D      <D 

on 

o  •* 

ON 

T-H 

a 

•— 

co 

B 

EC 

co 

c* 

o 

o 

^^ 

•a 

O 

3 
O 

_- 

C3 

3h 

D 

"S 

e 

CO 

"2 

e« 

i-i 

3 

a 

>> 

CO 

'C 

^ 

CO 

.B 

> 

OX) 

13 

J 

•4-4 

e 

c 

5 

c 

<D 

a. 

X 

0) 

t> 

00 

a 

o 

OQ 

•o 

a 

co 

1 

CO 

o 

1-1 

a> 

< 

o 

ex 

o 

a 

0J 

> 

, 

D 

CO 

o 

i_. 

CO 

M 

=2 

CO 

o 

c 

l-i 

3 

o 

x 

"-*-» 

a> 

3 

■4-J 

"b 

>> 

oh 

ex 

> 

CO 

o 
ex 

s 

3 

co 

JU 

4— 

3 

Z^H 

X) 

< 

3 

CO 

W 

CO 

S~ 

Pm 

* 

T-H 

>. 

3 

CO 

.3- 

CO 

> 

e  -,  ©  o 


CO  CN  ©  CO  ©  CN 
CO  CN  ©  CO  in  CN 


oo  -cj-  © 

■*  0\  Is- 

rH  ^O  0O 

rt  i—l  CO 

cn  cn  cn 


NO  CN  ^H 

rt  »  N 

oo  a\  in 

NO  CO  NO 

CN  CN  CN 


CO  CN  ON 

«0  '— i  ON 

"ST  rf  "  ' 

CN  CN 


CN 


N  (S  M 


ON  00  O 

<S  -H  — I 

CO  CO  *-h 

oo  <— i  o 

N  N  N 


in  r- 1  oo  on  r-» 

M  tj-  in  Tt  ■+ 

r-  cn  <—<  in  •—! 

r-  r-  rj-  no  o 

CN  CN  CO  CN  CO 


On  m  <-h  r-~  00 

rt  rr  co  uo  oo 

Tf  O  w->  i— I  NO 

m  r-  i>  ■>•  co 

cn  cn  cn  cn  co 


CO  "3-  r-  On  t-h 

co  ©  co  co  m 

On  Tf  t-h  On  CN 

On  vo  "cf  O  0O 

cn  cn  co  co  cn 


O  "H 

CO  CN 

00  O 

NO  CN 
CM 


Tt    ON 
CM    VO 


NO 


l>  CO  On  «- 1 

o  n  ■*  (S 

on  m  r-  m 

M  CA  -h  VO 

N  N  n  M 


CN    NO 

no  in 


co 

<L)    CO    O    i— I 


no  r-  oo  in 

r-  o  co  oo 

i-i  ON  00 

r-  no  cn 


£NNNfN)NWN 


in  m  "3- 

h  tn  <h 

oo  o  on 

r-  no  in 

cn  cn 


\D  io  t-i 

CO  ~h  O 

tj-  r-  -^r 

r~  m  <n 

<s  CN 


cs 


^    TTH  ^ 

•=  on  r-  — ■ 

2  oo  co  r- 

"=  r-  ■«*  no 

(S  N  N 


oo  in  »*• 

oo  oo  CN 

00  On  r~~ 

CO  ON  <s 


cm  rj-  .— i  ^  r^  in  on 

>— i  m  cs  v-*  cn  c-»  o 

in  no  r- 1  o  ■>  oo  r- 

O  00  O  ON  ^H  ON  CO 

CO  CN  rt  CN  CO  CN 


~H  Tt  ^H 

m  r-  cN 

00  On  NO 

NO  NO  O 


NO 


r- 

oo  ^H 

cn  on  m 


O  CN 


00  On 
CO  ON 


CN*-<CNCNCNcOCNCNCN 


ON 


in  i> 

CO  ^o  oo 

CN  CN  T3- 

CN  CN  CN 


CN  ^ 
CN  ON 


0O  CN 

Tt  in 


CO  ^t  On  CN 

oo  oo  oo  r- 

CN  CN  CO  CN 


CN  CO  NO 

m  cn  in 

cn  in  co 

co  r-  i-t 

CN  -h  cN 


On  co  no 

On  cN  in 

o  no  r- 

O  CN  CN 

CN  CN  CN 


l>  r-i    O 

in  cn  r~ 

CO  CO  CO 


oo  i>  r-  t> 

"st-  ■*  O  ON 

O  0O  CO  00 

CO  CN  CO  CN 


NO  00 

CO  CN 

CO  00 

CO  CN 


CN 

NO 

<N 


-h  no  ■*  no  no  a 

tj-  —i  cn  in  *— '  CN 

in  co  cn  in  r-  cn 

On  in  in  tj-  On  no 

CN  CN  CO  CN  CN  CN 


co 


CO    Tt 


On   in   00   oo 


oo 


in 


>n 

NO 
CX 


O    CN 

cx  ex 


cn  co  in  °P 

00   00   oo   ex 


U  U  U 


ex 
U 


o  ex 
ffi  U 


»n 

in 

in 

i 

On 

U    « 

O    « 

X  S 


o 

CO 

Pi 
x" 

3 
CO 

B 
co 

i 

B 

CO 

T3" 

O 

o 

c 

5 


o 


c 
_o 

"co 

o 

o 


CO 


CO 

'C 
CO 

> 

B 


1- 

T3 

B 

O 
O 

CO 

-i-i 

B 

o 

.B 

CQ 

OX) 

J3 


-a 

3 

c0 

o 

'3 

0X) 


*■•  .Si 


co 

> 

<u 
43 


«   2  c 

-  S  22 

E    Q  -s 

co   *7  > 

B       •  co 

<=  § 

<  e  8 

.  .       CO  — ' 

ix     3  O 

«    CO  <u 
OX) 


T3 
B 
JO 

"a3 
o 

CO 


Pi  ex 


++ 


S 

■H- 

O    K 

,!_       0) 

«4— i  jq 

CO 

2 

"c3   S 

Un      CO 

<D      0) 

O  ^ 

r- 

On 

OS 

1—1 

_E 

ffi 

B 

d 

O 

-4— » 

CO 

o 

o 

^^ 

dj 

2 

O 

CO 

"a3 
«3 

-T3 

« 

4«J 

o 

B 

co 

O 

-a 

<D 

D 

B 

I-i 

'2 

3 

E 

CO 

CO 

X 

-J 

>. 

-4—1 

■*—* 

.E 

.2h 

OX) 

'i-i 

co 

J 

> 

E 

3 

5 

B 

ca 

s 

c 

<u 

ex 

X 

CO 

0) 

CQ 

0) 

B 

O 

■o 

B 

co 

1 

^_H 

co 

o 

CO 

< 

s 

ex 

s 

o 

o 

■ 

B 
> 

CO 

'o 

CO 

^ 

T3 

<u 

CO 

O 

J-c 

I-I 

3 

t(— C 

X 

CO 

3 

.5? 

>> 

oh 

> 

co 

'53 

co 

s 

ffi 

3 

o5 

<u 

4— 

3 

^ 

x 

< 

3 

CO 

4_» 

CO 

t- 

PU 

CN 

>-H 

£> 

<u 

w 

3 

CO 

CO 

> 

fcg   On   O   OO 

^  oo  o  r- 


co  cn  h  r^  in  no 
CO   CN   i— i   no   cn   in 


Tf  in  no 
Tt  in  co 


l>    CO    CO    CN    CO    O    O 
CN    CN    O    CO    — i    CO    «-H 


CNCNCN      CNCNCNCNCNCNO 


CO    CO 

in  On 


m 


t*>  r-~  o  co 
in  no  no  r- 


o   —i 

CO    NO 


CNCNCN       CNCNCNCNCNCNO 


O 


co  t~~- 

NO  CO 


CO  CO  O  CO  CO  "d"  ON 

CO  CO  i— I    i—l  t-h  CO  CN 


CNCNCN      CNCNCNCNCNCNO 


l>  O  O 

co  no  in 


co  r~ 


O  co  O  in  On 
O  ■*  co  co  co 


CNCNCN      CNCNCNCNCNCNO 


O  m 
on  r- 


o  co  co  r~-  c~-  co  — h 
tj-  tt  t-h  in  co  >n  co 


CNCNCN      CNCNCNCNCNCNO 


co 
XJ 


CO  CO 
oo  Tt- 


co 


o  r~  t~-  co  cn  oo 

Tj-   -H   Tt  CN  "*   Tf 


CNCNCN      CNCNCNCNCNCNO 


O  P-  o 

O  00  ON 


o 


r-  o 
in  r- 


CO  O 
NO  ■> 


CO 

m 


r-  o 
Tt  co 


CN  CN  CN 


co  r- 

CN  CN 


O  CO 
On  CO 


O  CN 
ON  CN 


«-h  CN  t-i  CN  O 


CN 

co 

CN 

O 

o 

CO 

o 

m 

o 

CO 

00 

NO 
CN 

CN 

CN 

CN 

CN 

CN 

^H 

CN 

CN 

o 

o 


co  r- 

Xf  CO 


CO  O 
CO  CO 


r~  co 

on  CN 


CO   — H 
^H  CO 


CNCNCN      CNCN^CNCNCNO 


in 

"*  s; 

oo  oo 

<?  «n 

m  op 

oo  CX 

cx  U 

U  o 

J  X 


CO 

r- 

T-H 

o 

On    in 

in 

CN 

r~ 

OO      T-H 

-   CO 

CO 

co 

CN    CO 

in 

o 

cN 

00   oo 

NO 

r- 

r- 

CX    o 

cx 

CX 

CX 

U  X 

u 

U 

U 

J  J 

c> 

i_ 

rrt 

in 

in 

in 

in 

■ 

O 

T-H 

•p"? 

On 

o 

CO 

CX 

U 

n 

a>  co 

o 

X 

S  S 

-f— 

X* 

3 
co 
E 
co 

E 
CO 
-J 

T3* 

O 
O 

E 

O 


o 

«-T 

3 
O 

o 

Cl) 
CO 

E 
O 
CQ 

I 

CO 


CO 

x\ 


CO 

-4—1 

.3- 

CO 

> 

OX) 

E 

2 
3 

">> 

co 

<u 

s: 
op 

'3 

<u 

XI 


CQ  S3 


E 
<u 

I-I 

D 

a^ 
<+— i 

x> 

E 
CO 
O 

}H 
'S 

OX) 


o 

E 
co 

CO 


»h  -r 


D 


CO 


1  2 

B  a) 

q  x 

°r  ^ 

ffi  a 

13  2 

E  8 

CO  — ' 

OX)  <-- 

3  O 

CO  u 

B  3 

co  c 

3  u 

ctf  cx 

-H- 


89 


r- 

on 

On 


CO 

•o 


o 
<xs 
■— 
<D 

Cu 

s- 
03 
On 

3 

CO 


2 

CO 

-o 

3 
o 
o 

oo 


2 

x> 


S  tr 

O  <*> 

,B  0) 

2 


«»  s 

O  ^ 


oo 


T3 

<u 

i-, 

3 

x 

> 

03 
CD 

X 


g5  2  2 


xf  in 


O      ON 

O     CN 


oo 

CO 


o 

<L> 

CO 

O 

03 

"O 

Pi 

fc- 

3 

X 

0) 

-4— » 

JS 

c 

on 

03 

1 

-J 

Tt 

o 

ON 

CN 

CN 

CN 

O 

ON 

1— 1 

On 

O 

00 

co 

ON 

r-> 

*-H 

ON 

NO 

in 

m 

in 

NO 

r-~ 

no 

o 

Tt 

>n 

o 

o 

NO 

00 

co 

00 

o 

Tt 

m 

r> 

00 

o 

Tt 

Tt 

IT) 

in 

Tt 

03 
> 


Tt 

m 

*— i 

co 

no 

r- 

Tt 

ON 

o 

in 

o 

00 

o 

00 

o 

r- 

ON 

co 

V~) 

m 

r» 

in 

OO 

i> 

i~- 

CN 

co 

in 

no 

rf 

ON 

ON 

r- 

ON 

ON 

o 

CN 

o 

t*» 

o 

CO 

co 

r~- 

00 

c- 

00 

ON 

OO 

CO 

NO 

TT 

CN 

no 

Tt 

ON 

NO 

O 

co 

o 

CN 

Tt 

CO 

NO 

Tt 

r~- 

Tt 

Tt 

m 

CO 

m 

r- 

no 

NO 

CN 

, — 1 

CN 

oo 

00 

CN 

NO 

ON 

00 

o 

00 

CO 

O 

CO 

CN 

Tt 

CO 

in 

r- 

r-    o 
<n    o 

cn    no 


in  no 

cn  r~ 

r-  »-i 

r»  oo 


in 
in 

o 


CO 

r- 

i— 1 

o 

m 

in 

CN 

r- 

i— t 

CO 

CO 

CO 

CO 

m 

o 

CN 

00 

no 

r-» 

r- 

(J 

Oh 

Ph 

Ph 

X 

u 

U 

U 

J 

in 

o 


S    » 


o    r~ 

CO     r-~ 

NO 


cn     CO 

CO        ^H 

ON      © 


Tt  CO 

no  r- 

NO  i-H 

NO  »-H 


O  ON 

no  in 

*— I  CO 

00  ^H 


Tt  o 

O  NO 

in  in 
in 


o  CN 

in  ^h 

in  r~ 

Tt  ~H 


cn  in 

r-»  on 

O  co 

00  *-H 


ON 

Tt 

r- 

r» 

in 

Is- 

NO 

1— 1 

CO 

o 

m 

r- 

ON 

in 

ON 

CO 

CN 

CN 

t-- 

NO 

NO 

NO 

r» 

oo 

r- 

r» 

CN 

CN 

Tt 

Tl- 

i-H 

Tt 

O 

r- 

r- 

r- 

o 

CO 

oo 

Tt- 

00 

Tt 

in 

Tt 

n- 

NO 

Tt 

in    t> 

O     Tf 


r-~  on 

CO  oo 

O  l> 

m 


in 

oo  oo 

<?  in 

m  op 

0O  Ph 

Ph  u 

u  g 

J  X 


<D      CO 


p^ 


03 

3 
00 

*o 

c 

C3 

"S 
O 

03 

P< 
i 

dJ 

O 

03 

x" 

3 
03 
C 
03 

d 

03 

•o" 

o 

o 

^ 

c 

5 

I 

d 
5 


3 
O 
O 

<u 
oo 

c 
o 
CQ 

I 

00 

CQ 


o 

c 

DO 

03 


tan 

03 


c 
_o 

'-t— * 
03 

a 

o 


03 


03 
>. 

.SJ 

03 
> 

on 
c 

2 
!s 
'>. 

+-> 

to 

a> 
x: 
on 


a> 


3 
1) 
i-i 

•a 

+-» 

3 
03 
O 

IS 

"S 

on 


o 

3 
co 

03 


t-i 
03 
> 

Xj 
<D 


3 
'3 

X3 

^J 

CO 

< 

3 

3 
O 

.3 

\3 

«— .H 

CJ 

03 

< 

i—i 

o 

o 

I-* 

oo 

o 

03 

CO 

3 
O 

CD 
> 

3 

on 
3 

3 

03 
O 

1 

co 
o 
>_i 

O 

•t— I 

d) 

H-l 

OO 

Ph 

++■ 


r- 

ON 
ON 


3 

_o 

03 
O 

o 
2 

3 

o 

X3 
OO 


co 

2 

*3 

'>. 

a> 
3 
03 
O 

2 
S 

XJ 

3 

CO 

T3 
3 
O 

o 

(U 

00 


2 

03 


00 

2 


(Ti 

3 

i-i 

03 

<D 

CU 

> 

s 

00 


tpcoco^tcoocoin 


■*  tj-  no  rf  in  tt  c~~ 


CN 


cNcocNND^Hr-m--: 

CNCNCNCNCOCNCN^ 


NO    CN 

O    NO 
CN    «-h 


oq  On  in  o  ^ 
in  tj-'  r-'  T-i  ■ 
CN   CN   -h   CN   ^ 


t    O    MM    IT)    h    Tf 

co  tj-  oo  in i  r- '  ^ i  ob 
CN   CN   CN   CN   co   co   CN 


cn  Tf  in  on  o  t>  in 

o  co  o  co  r-'  in  co 
co  co  co  co  co  co  co 


CO 


2 

03 
> 


^(SinM-i^ot^ 
So^inin'oNodco'-; 

§CNCN'-HCNCNCNCNCN 


x> 

(D 
X 

2 
13 

3 
O 
P< 

I 

pi       d 

O 
co  'S 


CO 

ON 


CN 


CN 


o 

CN 

r- 

^J- 

CO 
CN 

o 

CO 

ON     vo 


o  tj-  in  in  on  oo  no 

ON  00  ON  CN i  h '■    t^i    wi 
CN  CN  CN  CO  CO  CO  CO 


in 


^t  o  in  in  — i  on  -3- 
in  ^^  cn  cn  co  no  co 

CN   CN   CN   CN    CN    CN   CN 


CO    00    CN    CO    O    OO    ON 


CN    »-h 
CN    CN 


On   m   00   O   CN 
r-*   CN   CN   CN   CN 


CN 


m 

CO  Tt 

Tt 

r- 

t— 1 

o 

in  oo 

00 

m 

CN 

t> 

^^  CO 

in 

co 

CO 

co 

co  in 

00 

c 

in 

o 

CN 

oo  oo 

u- 

B   Q 

NO 

r~- 

r- 

O  Ph 

O 

Ph 

Ph 

Ph 

X    U 

o 

<D    00 

u 

u 

u 

_1  J 

X 

^  ^ 

03 

03 
>> 

2 

03 

> 

on 

3 

2 

■*— I 

co 
aj 

-3 

on 


X! 


3 


T3 

3 
03 

o 
IS 

'S 

on 


o 

3 


co 
03 


2 

03 

> 

cU 

-3 


D 

co 

3 

_o 

03 
O 

o 


B    *L    O 
(U 

on 

03 

■fcH 

3 
U 

o 

i- 

<u 

Ph 


•H- 


03 

on 

3 
00 

•a 

3 

2 
13 
o 

03 

Pi 
i 

o 

03 

Pi 
x~ 

3 
03 
3 
03 

i 

3 
03 

•a 
o 
o 
15 

3 

5 


o 


3 
O 
o 
<u 
00 
3 

o 

CQ 

I 

oo 

CQ 
.2" 

o 

3 

on 

03 


OO 

03 


3 

03 

< 

3 

-3 
O 

< 

^5 

*— > 

a> 

OO 

1-1 

1  ■ 

03 

1-1 

(1) 

t/J 

3 
O 

> 

3 

03 

CJ 

>— » 

0 

T— ' 

-J 

OO 

90 


s 

++ 

o   s° 

l_      CU 

<4-l      X> 

CO 

2 

"e3   S 

t-   ra 

cu    eu 

> 

O 

>— > 

CO 

r- 

X 

o\ 

ON 

pd 

T-H 

3 

•*■* 

CO 

3 

, 

o 

o 

CU 

so 

o 

03 

o 

o 

-a 
cu 

P* 

^"* 

Uf 

2 
"33 

a 

X 

*s 

3 

w 

3 
o 

5 

d 

00 

03 

4-t 

X! 

J 

J 

.£? 

'53 

■*— » 

03 

co 

0) 

d 

"*3 

_CU 

O 

"ui 

Oj 

> 

—^ 

03 

O 

U, 

CU 

CO 

e 

CQ 

£ 

o 

o 

x 

CO 

u. 

,o 

45 

c 

o 

r3 

O 

oh 

Ul 

co 

03 

CU 

•a 
eu 

s 

Ui 

ui 

00 

3 

CO 

3 

X 

CU 

-4— » 

3 

> 

-i— 

x> 

eu 

*3 

3 

CO 

< 

T3 

3 

o 

o 

<u 

CO 

in 

i— t 

>> 

•*— » 

"i 
c 

U 

-4 

&moooNOooint^ 


Tt  r»  o  in  co  tj-  m 

n  in  in  m  m  ^-  ^t 

M  (S  N  N  N  N  N 


t—  en 

T-H  00 

co  co 


co  no  on  o  l~ 
cm  en  cm  en  1} 

tS  CS  (S  CS  ^ 


m 

NO 

Tf 

CM 

ON 

oo 

t— ( 

Tj- 

rj- 

CM 

cn 

cn 

CM 

CO 

CO 

CM 

CM 

CM 

cn 

CM 


CM 


CM 

CM 

Tj- 

00 

tI- 

CM 

Tj" 

Tj- 

in 

cn 

m 

cn 

CM 

CM 

CM 

CO 

CM 

CM 

CM 


V) 

CM 


CO 

X> 


cn  o 

CM  m 
CM  CM 


O  NO 
CM  — i 
CM  CM 


00  O 

in  cn 

CM  CM 


CM  ^ 


m 

r- 

f- 

On 

O 

CM 

CM 

cn 

t-H 

Tj- 

CM 

CM 

CM 

CM 

CM 

o  _ 

3^ 


On 

OO 

CM 

T-H 

Tf 

NO 

NO 

m 

CM 

CM 

CM 

CM 

in  no 

no  cn 

CO  CO 


On 


tJ-  On  0O  CM  m  t>  CM 

*- 1  O  O  00  *-<  O  O  co 

cncncncocncncn    S 


T-icM"^-cnONTi-ou 
— 'cncMONCOcncslJ 
CM    CM    CO    »— i   CM   CO    CM 


u-> 


m  cm 


in 
cn  ■*  J* 

in  oo  °9 


t-h  cn 


in 


«?  «?  <?  cn  m  op 

in  o  cm  oo  op  (-M 


NO  P- 

0-.  a- 


u  u  u 


o 
X 


S  9 

CU  CO 


CO 


CO 

•4— » 

Ul 
CU 
X> 
cu 

"ra 

s 
o 

Pi 

I 

X 
psj 


■ 

d 

6 

j-T 

§ 
o 

cu 
co 

c 
o 

CQ 
■ 

CO 

CQ 


3 
o 

•  — I 

t-> 
03 

o 

o 


03 
X5 

0— » 

eu 


C3 

03 

oo 

> 

3 
CO 

s 

"O 

2 

c 

03 

"53 

"53 

'>. 

o 

■*— > 

03 

co 

Pi 
i 

cu 

J3 

00 

CU 

-»— « 

o 

JS 

03 

C4 

CU 

^ 

■<-> 

X 
3 

S 

03 

o 

e 

03 

J 

1 

<u 

d 

03 

C4-H 

J 

« 

„ 

*o 

T3 
O 

^ 

O 
15 

T2 

c 

03 

S3 

o 

eu 

i*3 

oo 


CU 

03 
> 

(U 

■5 

CU 
Ui 

CU 
X! 


o 

^ 

c 

oo 

CO 

C 

1 

_o 

oo 

03 

s 

o 

c 

CU 

00 

03 

03 

< 

-4— > 

c 

CU 

1 

C 

o 

,     * 

J5 

!-. 

^^ 

o 

cu 

< 

t— 9 

eu 

++ 


s 

++ 

o   ?? 

,S      CU 

t+H       X) 

CO 

Z 

*c3    c 

Ui      03 

cu    cu 

> 

O 

1—5 

CO 

r- 

ON 

On 

ffi 

a 

« 

■— ■ < 

co 

C 

o 

03 

o 

"o 

cu 

o 

CO 

o 

'"H 

03 

2 

CU 

04 

"53 

M 

"3 
o 

3 

X 

CU 

•4— » 

+J 

+■» 

X3 

XJ 

d 

00 

oo 

03 

'53 

3 

J 

03 

co 

.Sh 

_CU 

'C 

d 

03 
> 

5 

— — 

o3 

O 

>-, 

cu 

CO 

o 
o 

CQ 

X 

co 

i-i 

o 

t+3 

CO 

C 

_g 

"-*— » 

i3 

r^5 

"3 

o 

oo 

CO 

03 

Cu 

o 

T3 

s 

Oh 

CU 

M 

3 

co 

JU 

3 

> 

-I— 

X) 

03 

cu 

ens 

S 

co 

< 

T3 

C 

O 

O 

CU 

CO 

NO 

>> 

CU 

3 

03 

03 

^ 

> 

cn  cn  Tf  <n 

»— I  »-H  T-H  co 


O  On  cn 
O  CM  t-h 


oo 

O 

r~ 

r^ 

cn 

OS 

M- 

m 

o 

ti- 

o 

cn 

T-H 

r- 

cn 

Tf 

o 

^f 

T-H 

i-H 

T-H 

C- 

r- 

r- 

CM 

co 

CM 

CO 

cn 

CM 

in 

ON 

CO 

NO 

CM 

NO 

Tf 

NO 

NO 

NO 

cn 

T-H 

On 

t> 

NO 

xl- 

t-H 

O 

in 

CM 

CM 

CO 

cn 

cn 

CM 

lH 

cu 
X) 

E 

3 
C 


03 


NO 

in 

00 

On 

XT 

Tf 

l-H 

o 

oo 

oo 

T— < 

in 

xf 

r^ 

NO 

in 

O 

On 

O 

o 

in 

r- 

T-H 

r- 

CM 

CM 

CM 

CM 

■* 

CM 

xf  cn 

O  ON 

cm  cn 

no  in 

CM  CM 


T-H  Tfr 

r^  o 

Tf  NO 

in  o 

cm  cn 


t>  NO 

cn  on 

t>  oo 

VO  T-H 

cn  cn 


cn 

o 

CM 

T-H 

T-H 

«n 

CM 

CM 

r- 

CM 

in 

xl- 

oo 

Xf 

00 

NO 

On 

cn 

in 

ON 

cn 

CM 

CM 

NO 

T-H 

T-H 

T-H 

CM 

cn 

CM 

no  <2 

ON  ^ 


OO 

o 

NO 

in 

cn 

00 

cn 

ON 

in 

Tj- 

cn 

o 

^—< 

co 

ti- 

co 

m 

ON 

T-H 

, — i 

00 

CO 

T— 4 

r- 

in 

On 

cn 

NO 

o 

o 

t> 

t-H 

cn 

r- 

cn 

00 

cn 

n- 

o 

CM 

CM 

CO 

cn 

^ 

cn 

NO  NO 

T-H  O 

CO  CM 

no  cn 
co 


t-H  CO 

oo  r- 

ON  CO 

no  in 

CM 


00  On 

CM  00 

CM  t-- 

r->  cn 

CM 


Tj-  NO 

00  CM 

cn  oo 

on  >n 

CM 


ON  On 

cn  no 

0O  NO 

t-H  CO 

CM 


in  cn 

cn  o 

ON  t-H 

t-H  0O 

CM 


oo  ■>* 

in  no 

cn  On 

^h  NO 

cn 


00 

T-H 

On 

in 

CO 

CO 

oo 

oo 

t> 

T-H 

r- 

r- 

Ti- 

CO 

00 

NO 

cn 

in 

en 

CM 

CM 

en 

NO 

NO 

CO 

CO 

CM 

CO 

CO 

CO 

m 

co 


oococMOTi-r^i>-oo 
ONcMNO*ocnOTt-oo 
T-HOOOcMcnNoes 

CO'-HT-HONONO'OTf 
CM  CM  CM  CNl  Tt-  CM  CM 


en  t1- 


in 

ti- 


in  es 


t-h  o  «*n  oo  oo 


en 


m 


«?  <?  «?  cn  in  op 

O  CO  00  PO  Oh 


in 

NO  f> 

Oh  Dh 


o 
X 


U  U  U  J 


o3  Q 

CU  CO 


CO 


cu 

X3 

3 

CU 

_o 

X 

03 

2 

O 

"o3 

^O 

c 
o 

•4— > 

o3 

p< 

1 

Xj 

X 

03 

Ph 

>» 

cu 

CO 

«-l 

tH 

03 

03 

> 

oo 

3 

oo 

CO 

3 

•o 

2 

3 

3 

03 

>> 

3 

O 

03 
Ph 

CO 

cu 

tS 

i 

op 

CU 

o 

3 

03 

cu 

Pi 

Xj 

X 

S 

3 

o 

03 

,!-. 

3 

"4-. 

03 

-*— * 

-J 
i 

3 
cu 

Ui 

d 

,<L> 

03 

5*H 

J 

"3 

•a 

^ 

o 

■*— » 

o 

3 

3 
cu 

03 
O 

5 

's 

.3° 

CO 

d 

5 

O 
3 

u. 

CO 

3 
O 

o 

cu 

>> 

CO 

_cu 

3 

"iC 

O 

03 

CQ 

> 

lm 

CU 

CO 

X5 

-t— * 

CQ 

eu 

u. 

eu 

.2 

X! 

3 

* 

3 

co 

OO 

3 

03 

O 

s 

C3 

'. 

O 

oo 

o 

03 

^H 

2 

<4-i 

o 

lain, 
n. 

eu 
oo 

03 

4—» 

3 
eu 

O 

u 

eu 

<f    CO 

Ph 

-H- 


91 


O      "5 
00 

2 


«   S 

S-c      03 

O  ^ 


oo 


OS 

os 


3 
o 

c3 
o 

o 

"33 

•*— * 

3 
O 

-t— i 

.3 
Of) 


.2 
."§ 

03 
> 

."2 

'o 


.3 

'53 

.2 

Jt> 

£1 
3 

CO 

T3 

3 
O 

o 

<D 
00 


"cor-r^-co^eNm 


T3 

3 

x 

Of) 


m  >n  N  m  o\  00 

»— 1   ^h   ,— 1  on  VD  os 


o 
o 


(NN^'HrtrH^O 


o 
t-- 


en 


m 


r^  co  m  c- 

vo  ■*  in  in 

1— I      r-H      r— I      t— I      O 


r-  en  m  r—  en  c--  en 

M  en  N  00  00  N  h 

ri  ci  ri  -"-J  ^-J  ci  c< 


o  r-  o 
en  vo  tj- 


o 
o 


en  —1  os 
eN  en  en 


(SMMNNr^tSO 


"5  r-  o 

si  in  <n 

'5  N  ri 

03 


O  en  o  en  '-h  vo 
en  eN  00  — 1  eN  eN 


eN  eN  -*  <N  eN  o 


•a 

3 

x 
a; 

> 

03 
<u 

X 


03 


_a3 

'i-i 

03 
> 


o 

OS 


i^  r~  en 

as  os  >n 


CN     -H     — I     _< 


O    f- 


t-  en 
os  r- 


00  ^-* 
00  eN 

—"'    O 


O    CO    VO 

— '  O  eN 


eNeNeN'-H^eNeNO 


or--t--eNOcnvor_ 

CNOOOSOSOOOOS^ 

(SJ     r-i     ^      _J      ^h*     <sj      ^      Z 


ent~-t^enot^ooi> 
OOoot^-^-int^eN 


eN  cn 


«n  eN 


»n 

en  Tt  Si 

in  m  °? 


en 


>n 


O    CN    00    00    Pi 


in 

0-  a* 


u  u  u 


o  cu  U 

EC  U    o  „,  ,  . 


U  a 

<u  00 


00 


1-4 

<D 
X) 

<u 

E 

2 

13 
c 
o 

I 

X 
pi 

GO 

03 
00 

00 

13 

3 

js 

o 

03 

P< 
1 

aJ 

o 

03 

3 
03 
3 
03 

I 

d 

03 

•a 

o 
o 

3 

0) 

5 


a 

i-T 

3 
O 
O 

<L> 
00 


c 
.0 

'•3 
03 
O 

o 


03 
« 

03 
> 

00 

[3 
'>* 

</) 

<D 

J3 
3° 

2 

1) 

.3 


3 
<u 

I— 

,<u 

<4-4 

3 
03 

a 

S3 

"s 

.2? 
'lo 

o 

3 
&o 
03 


0 

03 

> 

&6 

J2 

CQ 

<U 

i-< 

03 

1) 

13 

x: 

O 

>5 

3 

Of) 

01 

3 

1 

c3 

Ofl 

03 

0 

0 

s 

<4-l 
O 

3 

a> 

nn 

03 
< 

03 

4— » 

3 

U 

O 

__l 

X 

ti 

< 

O 

Oh 

■H- 


r- 

Os 
Os 


3 
.2 
03 

o 

^o 

2 

S 

3 
o 

o 


x> 
3 

no 

•O 

s— 

2 
•0 

<u 

3 

IS 

s 

o 
U 


00 

s 

03 

H 


w3 
.3° 

'53 
00 


3 
_o 
4— » 
JS 

o 
00 


0 
a, 

!— 
03 

0D 

3 
00 


2 
_"a3 

'>> 

<D 
3 
03 

u 


o 

03 
(D 

a, 
11 

03 
Of) 

3 
O0 


^ooosvoinenooOTt 

"""  ,_l  — '  — '  '-"  ^'  — !  CN  O 


en 
en 


o 


os  eN 


eN  eN  \o  -^-  rt  _  _ 

os  os  00  cn  00  >n  ^o 

r-<    — 1  1— 1  en  en  eN  <— 1 


^  ss   °^ 

s  io  <^> 

O  Os  v-i 

r- 


3 
O 


os  eN  00 
so  os  r^ 


t^  en  r-  eN  in 
■*s    w\  »^-  vo  vo  r>  00  ^4 


4^ 

"C 

03 
> 


~c>nir--<-Hoooso\ooo 
q^h^-it— ieNeNeN-H 


<  r-H  ^H 

"^  ^  o 

_o  <Q  "t 

£  •*  «n 


'— 1  r-  f-  1— 1  eN  r~ 

os  os  es  ■<*■  vo  00 

>— 1  «n  00  en  r~~  en 

■<*■  vo  vo  vo  Tt  eN 


>n    eN 


o 


>n 

<^    "*    ^    "* 
>n    00    co    in 


en 


en  en    en 

1       1 

in  o 

vo  r- 

eu  a. 


in 


en  m  2P  vo 

(S     00  00  Mh  00 

r-:    o  p,  u  cl, 

ffi  y  o  u 


Q 
00 


U    U    U    hJ    J    ffi    J 


92 


ON 
ON 

x: 

3 
o 


<n 

ON 

ON 


o 

.l-l 

co 

3 

_o 

CO 
o 

o 

"53 

IS 

o 


•o 

CD 

3 

IS 

S 
o 

U 


On 


X> 

co 

H 


E 

o    <_ 

,1-.        <Sl 

*-» 

<+*    gj 

X3 

'53 

CO   -° 

2 

£ 

^ 

a 

3 

CO 

CO 

s 
o 

^  'S 
3     3 

CO    S, 

o 


i_ 

S3 

en 

O 

Of) 

-1 

t- 

00 

S3 
CO 

U 


o  *- 

,tM  CO 

<+-i  4) 

CO  -° 


S3 

o  *-> 

,1h  CO 

Ct-C  1) 

CO  * 

2 


s 

CD 


o  «- 

,1-c  CO 

<4-i  1) 

CO  * 

2 


cd 

CO 

oo 

l-l 
o 
co 

3 

i-h 

CO 

CD 

ex 

++ 

CO 

CD 
X) 


CD 


CD 
"l-l 

CO 

> 


jso  ^h  o  tN  en  <n 
^  t--  r»  tj-  ^h  no 


ON    O    NO    NO    CS    0O 

r-  oo  in  ■<*  r^  o 

ri  ri  N  N  N  d 


is  fy-i  c*»  tj-  co  cn 
S--  °°  ~h  m  oo  -st- 


o  m  on  no  -^-  vg 

^s  m  m  ^— i  -h  —h  on 

2  ^  (n)  m  oo  in  ^ 

c   N  N  N  N   N 


fco  oo  r- 
^  in  m 


S3 

2  "*  >o 

"  in  m 

jg  cs  rs 


cn  ~*  t-~ 

m  on  i— i 


feK 


m  in 

es  cn 


<*  in 

Tt-   no 


in  oo 


m 


o 


m  on  on  Tfr  on  *—i 


i^ 


ON    O 

cs  cn 


in  in 

*n  m 


m  m 


<s  o 
^  o 


m 
en 


oo 


Tj- 

en 

o 

-* 

NO 

o 

ON 

00 

oo 

ON 

en 

ON 

^t" 

oo 

r- 

o 

O 

CN 

r^ 

r- 

r» 

ON 

00 

Tf  en 
cn  es 


— '  o 

cn  r- 

en  en 

i  i 

o  es 

r-  r- 

Oh  Oh 

u  u 


^t  en 
es  es 


en  "* 

•n  oo 

,— i  en 

en  «n 

oo  oo 


o 
X 


en 

CM 


•n 

oo 

i 

•n 

oo 

Oh 

u 

o 


S3 

O 

CO 

.id   -S 

CD 

"-3     w 

+-> 

co  p— 

4-1 

co   & 

Xj 

O 

ex 

rt 


co 

X2 


& 

(i) 

i-i 

CO 

> 

r- 

ON 

CO 

ON 

(U 

7—t 

X5 

-§1 

*     S3 

O     O 

&<* 

3 

on  Lj-j 

i't 

<L>  3 
•*-"  CO 
c«     3 

>  its 

X3  .2? 
co     M 

St     O 

>  3 

CD      g 

>  rp 

«  -g 
*J    « 

X  > 

J3  -i— i 
^     co 


2 

o 


3 
<U 
o 
l-l 


r- 

ON 
ON 

»—i 

J3 

ao 

3 
O 
i-i 
Xj 

•n 

ON 
ON 

s 

o 


CO 

3 

_o 

%— » 
03 

o 

jo 

"53 
IS 

-4— » 

3 
O 

co 
co 
O 
i-i 
O 
c« 

co 

3 

CO 
CD 


XJ 

2 

co 


X3 
CD 

3 

X5 

3 

O 

U 


o 

<D 

CO 


X3 
.3° 

'53 
3 

CO 


S 

o  *- 

,1-H  co 

«+-i  CO 

CO  -° 
2 


S 

O  *- 

,1-1  co 

ct-i  cii 

CO  -° 

2 


I-I 

3 

co 

a 

bf) 

r» 

i-i 

CO 

cx 

O  *- 

,1-1  CO 

■*H  D 

CO  J= 


o 

j_, 

.i-i 

co 

tS 

CD 

2 

CO 

X3 

"53  ' 

2 

">. 

0) 

3 

CO 

U 

3 
CO 

1) 


<1> 

I- 

l-l 

CO 

o 

OX) 

CO 

3 

l-l 

CO 

ID 

Ph 

3 
CO 


E^ 


'kH 

CO 

> 


c^ 


—    CM 


On    cn    oo    en    Tf 

NO      NO      en      y-4      Tf 


en    en    oo    -h    o    oo 
■^    en    es    o    en    © 

oi    N    N    ri    tNi    d 


^    00      00      00      ^      g      NO 


<.    00 
3    ^ 


(N 

en 

•n 

o 

en 

OO 

i— i 

Tt 

ON 

i— i 

oo 

*-H 

-* 

oo 

•^r 

i-H 

en 

NO 

en 

ND 

CN 

es 

es 

en 

fM 

00 

Ti- 
en 


£8 


es    in    tJ-    r~    en    tj- 
Tt    no    m    tN    oo    <N 


3 

2  es 
■£-  in 


3  H 

O    <N 


en 


<   tN 

33    ^O 


3    <^ 


•n 

en 

i 

in 

NO 
Oh 

U 


oo    (S    Tt    en    m    u-, 
•n    m    rr    no    ^t    *• 

N     N     N     N     r) 


<— i     ON     O     ^O     fS 

en    (N    in    on    m 


r-    oo    -h    o    en    in 

NO     NO     O     'Ct     o     »-! 
cn    cN    en    en    en 


f-    m    m    o    o 
rsi    es    en    O    ^ 


^h  — <  \o  in  in 

r-  oo  cn  rt  t-h 

00  r^  en  On  tJ- 

no  no  t->  oo  t» 


no    rt    no    Tf    m 

(N1     N     N     M     P) 


NO 

O 


en    -<3- 


in 


c0 

xs 


co 


CO 

X3 


'fcH 

co 

> 

ON  CO 
ON     OJ 

T-H       X> 

-a   2 

3  X3 
3    ■k-> 

rt  s 

NO     o 

ON  J- 
ON    tt- 

3 

m'  S 

ON     ,0) 

on  SS 
3  'f 
•a  « 

cd  3 
to     g 

cd  ,a 

X!  2P 
co    '"> 

^    o 

>     3 

>>  co 
CD     g 

»  -8 

-S     CO 

x;    > 

O     CD 


3     M 

.3     cd 

•4—* 

CO 

CO      CO 

fi     O 


^    O    «n    oo    oo 


es    t> 

en    cn 


cn 


>n 


cn  in  2P 

O      (N      0O  00  Oh 

r-    t~~-     o  0h  U 

Oh      0h      E  U  O 

U    U    nJ  J  5C 


1) 
X) 


Q 

CO 


2    Oh 


++ 


93 


X 

.2? 
'53 

3 

00 


c 
o 

"-*— » 

a, 
o 

a, 

a 

CO 


o  *-. 

,t-,  co 

<+-  CD 

CO  -° 

2 


c 
re 
CD 


o  *-. 


os 
os 

x 
oo 

o 

>- 
X 

4— * 

•n 

Os 
OS 


en 

c 
_o 

re 
o 

_o 

"q3 
«g 

3 
O 

CO 

co 
O 

t-4 

o 

re 

CO 

C 
re 

CD 


3 

X 


3 
o 

-t— » 

I-, 
CD 
C- 
s- 
C3 
OX) 
3 
00 


T3 
3 
O 
O 
<L> 
CO 

T3 
CD 

3 
3 

E 

o 
U 


<S 

3 

re 


c 
re 

U 


1- 

o 

re 

1-1 
eu 
Cu 
i- 
re 
oo 
3 
00 


c 

CO 

CD 


.l-i  CO 

<+*  eu 

CO  -° 
2 


s 

C3 
CD 


o  *- 

l-i      CO 

•^  X 


C 
TO 
CD 


o  ++■ 

cG     co 

CD 

CO   Xi 

2 


c 

03 
CD 


CO 


.S2 

"C 

re 

> 


©   m   t^   „_.    t^ 

in  w  -*  ^  n 


„,  O  es  ~h  no  en 

_o    — i    —•    O    On    r- 


o  f- 

o  o 


CN   eS   eS   i-H   ^h   eS   © 


^    S    2    ON 


^,r--enr~-r^inoooo 

^•n^rvoTtr^oc** 

ScS'-nesr-NOoo^ 

G   M   N   N   N  tn   M 


so   n   >   M   O   N   N 

^m  ^o  in  tn  oo  m 


85 


r-  oo 
en  Ti- 
es  <S 


<S     -H 


r-  — <  Tt 
f  m  in 

N   N   CS 


HlflO\ 


00      Tt 

en 
eS   «n 


Tt 

NO 


in  vo  ^o  co  t  o  ^o 


Jfc 


en  cn 

(S   <S 


es 


oo 


N    VO    -< 

es  es  en 


en  es  *h 


0O    '—i 

es 


NO 
en 


r^ 

o 

no 

00 

oo 

en 

NO 

ON 

OS 

OS 

r- 

00 

OS 

eN 

>n 

•n 

•n 

^H 

os 

^o 

Tt- 

m 

m 

■n 

no 

r-- 

no 

rt   Tt 


en  en  es 
es  es  es 


en 

tt 

r» 

*-H 

o 

m 

oo 

m 

es 

i->- 

*— i 

C) 

en 

en 

en 

en 

m 

m 

© 

es 

00 

00 

NO 

r- 

r» 

u 

Pi 

Oh 

Cu 

CU 

X 

U 

U 

U 

U 

_) 

-J 

es 


m 

ti- 

oo 


oo     <= 

U  Q 
o  S3 


CD 

-4— > 

re 

.s 

"re 


re 

5 


"C 

re 
> 

•*— » 

.      CO 
f^      CD 

OS     CD 

X 

£  s 

re    q 

Os    -a 
OS     g 

Os   ^3 
^     >% 

co  rs 

£;  .£? 

re    co 

J3    *- 
co     2 

re    « 

■a  & 

re    o> 

>  "C 

CD     « 

xj    ^ 

*-■      CD 
CD    X 

J>     co 
"^.      CO 

>  CD 

■4—* 

co    _  , 


2 
o 


2  fi 


-H- 


Os 
Os 

00 

3 

o 


NO 

Os 
OS 

S 
o 

<4-c 
CO 

S 

^o 
*-n 
re 
o 
o 


CD 

3 
O 


CD 

a 

e 

o 
U 


CN 
es 


re 


Sfro 
best 

Oi) 

'33 
t5 

2 

8 

c 

CO 

re 

s 

o 

Vi— ■ 

CO 

2 


c 
re 

CD 


s 

o  — 

t-i  CO 

+-i  CD 


C 
re 

CD 


s 

o  — 

,Ui  CO 

tJ— i  CD 


c 
re 

CD 


cS     co 

CD 

CO    X 

2 


c 
re 

CD 


CO 


.a 

"C 
re 

> 


KoooTtoooenost^ 
"^ooosoom^HNoes 


^vo-HOOossoesos 
^osooooin-^-r-ino 

""■  es  es  es  es  es  es  es  o 


^^^enNoosinNO 


"^eSTj-eSenNOOsOs 
Ososesosooooen'— i 
OT-<^HNONor^inen 
eseninNoosint^'-^ 
es  es  es  es  es  es  es 


ijoOsenosooooosr^ 
e^soNONoenoo-^oo 


a 

2   r-  t-«  «-h 
m  in  <n 


»n  m  o  -h  vo 

Tt  NO  Tj-  NO  ^° 


es  es  es  es  es  es  es 


es 


o  f 


es 


CO   _H 

£  oo 


^h  os  o  oo  en 
en  no  in  oo  no 


O 


r>-  o  -h  in  es  es  Tt 


es  >n  Tt  no  m 
en  en  en  en  en 


in  n  m  o  H 
es  no  en  o  en 


Os  00  Tt  O  Os 

no  o  h»  m  — i 

en  oo  en  o>  Tt 

oo  oo  oo  ON  oo 


Tt 
en 


O 

NO 


m  ^r 

00  «-H 

OS  TT 

oo 


no  no  no  no  no  in 


es 

en 

i 

o 

a* 
u 


os  en  Tt 


^h  o  oo  in  oo  oo 


in 
m 
•n 


en 


in 


O  <"H 

^  es  en  in  op 

(SI    00  OO  00    Pi 

Oh  "  '" 


Oh    U    X 

U  J  J 


Oh 
U 
►J 


OS        9 

U  Q 


CO 

CD 


re 

c 


l-l 

c2 
& 

°Ui 

re 

CO 
CD 

X) 
CD 

XJ 

os   S 

Os    P 


s  s 

-  ,cD 

no  ta 
"^  S 

OS    T3 

-1     >, 

■si 

•o  g 

a  c 

co  r3 
J>    c 

>  oo 

re    co 

x   *- 

re    3 

^  a 

re    JJ 

>  'C 

u    3 

x    ^ 

*-"  CD 
CD  X 
J-i     *~ 

Si  ™ 

■3  ti 

^  co 

>  CD 


2 
o 


3 
CD 
O 

CD 
Oh 


94 


Table  23.    Post-harvest  scrap  ratings  for  varieties  harvested  in  the  1997  outfield  tests. 


Variety 

Crop     - 

Scrap  rating 

Observations 

None 

Little 

Some 

Much 

V.  Much 

%  of  observations 
0 

No. 
30 

CP65-357 

FSt 

100 

0 

0 

0 

CP65-357 

SS 

100 

0 

0 

0 

0 

23 

CP65-357 

TS 

100 

0 

0 

0 

0 

6 

CP65-357 

Mean 

100 

0 

0 

0 

0 

59 

CP70-321 

PC 

81 

0 

0 

19 

0 

21 

CP70-321 

FS 

96 

4 

0 

0 

0 

27 

CP70-321 

SS 

100 

0 

0 

0 

0 

24 

CP70-321 

TS 

100 

0 

0 

0 

0 

6 

CP70-321 

Mean 

94 

1 

0 

5 

0 

78 

CP72-370 

PC 

95 

5 

0 

0 

0 

21 

CP72-370 

FS 

100 

0 

0 

0 

0 

26 

CP72-370 

SS 

100 

0 

0 

0 

0 

20 

CP72-370 

TS 

100 

0 

0 

0 

0 

6 

CP72-370 

Mean 

99 

1 

0 

0 

0 

73 

CP79-318 

PC 

84 

0 

0 

16 

0 

19 

LCP82-89 

PC 

90 

0 

5 

5 

0 

20 

LCP82-89 

FS 

100 

0 

0 

0 

0 

25 

LCP82-89 

TS 

100 

0 

0 

0 

0 

3 

LCP82-89 

Mean 

96 

0 

2 

2 

0 

48 

LHo83-153 

PC 

95 

0 

0 

5 

0 

21 

LHo83-153 

FS 

96 

4 

0 

0 

0 

27 

LHo83-153 

SS 

100 

0 

0 

0 

0 

26 

LHo83-153 

TS 

100 

0 

0 

0 

0 

6 

LHo83-153 

Mean 

98 

1 

0 

1 

0 

80 

LCP85-384 

PC 

86 

5 

0 

10 

0 

21 

LCP85-384 

FS 

96 

0 

4 

0 

0 

26 

LCP85-384 

SS 

100 

0 

0 

0 

0 

23 

LCP85-384 

TS 

100 

0 

0 

0 

0 

6 

LCP85-384 

Mean 

95 

1 

1 

3 

0 

76 

HoCP85-845 

PC 

90 

10 

0 

0 

0 

21 

HoCP85-845 

FS 

100 

0 

0 

0 

0 

27 

HoCP85-845 

SS 

100 

0 

0 

0 

0 

21 

HoCP85-845 

TS 

100 

0 

0 

0 

0 

5 

HoCP85-845 

Mean 

97 

3 

0 

0 

0 

74 

LCP86-454 

TR 

100 

0 

0 

0 

0 

6 

HoCP9 1-555 

PC 

90 

5 

0 

5 

0 

21 

HoCP91-555 

FS 

100 

0 

0 

0 

0 

24 

HoCP91-555 

Mean 

96 

2 

0 

2 

0 

45 

HoCP92-618 

PC 

57 

0 

0 

33 

10 

21 

HoCP92-624 

PC 

55 

10 

5 

30 

0 

20 

HoCP92-648 

PC 

71 

5 

14 

5 

5 

21 

Mean 

PC 

81 

4 

2 

11 

1 

227 

Mean 

FS 

99 

1 

0 

0 

0 

212 

Mean 

SS 

100 

0 

0 

0 

0 

137 

Mean 

TS 

100 

0 

0 

0 

0 

44 

t  PC  -  Plant  Cane,  FS  -  First  Stubble,  SS  -  Second  Stubble,  TS  -  Third  Stubble 
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THE  1997  LOUISIANA  SUGARCANE  VARIETY  SURVEY 

Wade  F.  Faw 

Plant  Science  Division 

Louisiana  Cooperative  Extension  Service 


During  June  and  July  of  1997,  the  Louisiana  Cooperative  Extension  Service  conducted  a 
sugarcane  variety  survey  to  determine  the  varietal  makeup  and  distribution  across  the  sugarcane 
belt  in  the  state.  Extension  agents  in  each  sugarcane  producing  parish  collected  acreage  figures 
by  variety  and  crop  year  from  growers  in  their  parishes.  Some  information  was  also  collected 
from  the  local  Farm  Services  Administration  office  when  the  agents  had  difficulty  in  obtaining  all 
the  needed  information  from  the  growers.  Since  this  information  was  collected  during  the 
growing  season  and  included  input  from  many  persons,  it  may  differ  slightly  from  the  final  total 
crop  acreage  figures  collected  at  harvest. 

Acreages  for  each  parish,  regional  totals,  and  the  statewide  total  are  shown  in  Table  1. 
The  statewide  total  of  414,126  acres  is  up  about  44,500  acres  from  the  survey  total  for  1996 
reflecting  the  recent  trend  of  acreage  expansion  and  a  rebound  from  the  acreage  losses  following 
the  winter  freezes  of  1995-96.  Regional  totals  were  185,015  acres  for  the  Teche  region,  166,508 
acres  for  the  River-Bayou  Lafourche  region  and  62,603  acres  for  the  Northern  region  in  1997. 
These  totals  indicate  increases  in  acreage  in  each  of  the  regions  with  the  largest  numerical  and 
percentage  increases  occurring  in  the  Northern  region  (20,306  acres  or  48  per  cent  increase  above 
1996  acreage).  This  is  the  region  where  acreage  losses  were  most  severe  following  the  1995-96 
winter  freezes  (18,109  acres  lost). 

The  portion  of  the  total  statewide  acreage  made  up  by  each  variety  and  the  portion  of  the 
total  for  each  crop  year  contributed  by  each  variety  are  shown  in  Table  2.  The  leading  variety 
for  1996,  CP  70-321  remained  at  the  top  in  1997  with  35  per  cent  of  the  total  acreage.  Other 
varieties  making  important  acreage  contributions  included:  LCP  85-384,  29  per  cent;  LCP  82-89, 
10  per  cent;  CP  72-370,  7  per  cent;  and  CP  65-357,  6  per  cent  of  the  total  acreage.  No  other 
variety  contributed  more  than  5  per  cent .  These  figures  indicate  a  substantial  drop  in  the  acreage 
contributions  of  LCP  82-89,  CP  70-321,  and  CP  65-357  when  compared  to  the  1996  crop  (Tables 
2  and  7).  There  was  a  substantial  increase  in  the  acreage  of  LCP  85-384  and  a  smaller  increase 
in  that  of  HoCP  85-845  (  Table  7).  The  latter  two  are  newer  varieties  that  are  currently  in  favor 
by  growers  due  to  their  high  yield  potential.  All  of  these  changes  reflect  trends  noted  earlier 
except  for  the  change  in  LCP  82-89.  Acreage  of  this  variety  had  been  increasing  prior  to  1997. 

Acreage  distribution  by  region  and  crop  year  are  shown  in  Table  3 .  The  percentage  of  the 
regional  total  acreage  made  up  by  plantcane  was  highest  in  the  Northern  region.  This  is  likely 
due  to  the  more  damaging  effects  of  the  freezes  on  older  stubble  in  that  region  and  the  decisions 
of  growers  to  plow  out  damaged  stands  after  the  1995-96  winter.  Replanting  was  done  in  the  fall 
of  1996.  A  small  acreage  of  third  and  older  stubble  was  reported  in  each  region. 
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Varietal  makeup  by  crop  year  is  shown  for  the  Teche,  River-Bayou  Lafourche,  and 
Northern  regions  in  Tables  4,  5,  and  6  respectively.  Almost  half  of  the  acreage  in  the  Northern 
and  Teche  regions  was  occupied  by  CP  70-321 .  The  only  other  variety  that  occupied  10  per  cent 
or  more  of  the  total  acreage  in  these  regions  was  LCP  85-384  which  made  up  26  per  cent  of  the 
acreage  in  the  Northern  region  and  34  per  cent  of  the  acreage  in  the  Teche  region.  In  the 
River-Bayou  Lafourche  region,  LCP  85-384  and  CP  70-32 1  were  the  most  prevalent  varieties  with 
25  and  23  per  cent  of  the  total  acreage,  respectively.  These  were  the  only  varieties  that  occupied 
more  than  20  per  cent  of  the  acreage  in  this  region,  but  LCP  82-89,  CP  72-370,  and  CP  65-357 
each  made  up  10  per  cent  or  more  of  the  total  acreage.  The  variety  picture  was  more  diverse  in 
the  River-Bayou  Lafourche  region  than  in  either  of  the  other  regions.  In  each  of  the  three  regions 
LCP  85-384  made  up  a  higher  percentage  of  the  plantcane  than  of  the  first  stubble  and  a  higher 
percentage  of  first  stubble  than  of  second  stubble.  This  indicates  that  acreage  of  LCP  85-384  will 
continue  to  increase  in  the  near  future.  The  opposite  trend  is  true  for  CP  70-321  suggesting  that 
acreage  of  this  variety  will  likely  continue  to  drop  in  the  near  future. 

Sugarcane  variety  trends  over  the  last  five  years  are  shown  in  Table  7.  One  of  the  most 
obvious  trends  is  the  declining  contribution  of  CP  65-357  over  this  time  period.  It  has  dropped 
from  25  per  cent  of  the  total  acreage  in  1993  to  6  per  cent  in  1997.  During  the  same  five  year 
time  period,  CP  70-321  dropped  from  45  per  cent  to  35  per  cent  of  the  total  acreage.  Some  of  the 
varieties  included  in  the  survey  have  become  available  to  growers  for  the  first  time  during  this 
time  period  and  are  being  grown  on  increasing  percentages  of  the  acreage.  Acreage  devoted  to 
LCP  82-89  has  increased  from  about  6  per  cent  of  the  acreage  in  1993  to  16  per  cent  of  the  total 
in  1996  before  dropping  to  10  per  cent  in  1997.  The  acreage  of  LCP  85-384  has  increased  from 
1  per  cent  in  1994  to  29  per  cent  in  1997.  The  movement  toward  increased  combine  harvesting 
is  stimulating  interest  in  growing  these  two  varieties.  Others  varieties  have  shown  smaller 
changes,  perhaps  because  some  of  them  have  been  available  for  shorter  time  periods  while  others 
have  lower  yield  potential  or  other  limitations.  These  changes  also  suggest  that  growers  have 
become  less  enthusiastic  about  growing  some  of  the  older  varieties,  particularly  CP  65-357  and 
to  a  lesser  extent  CP  70-321 .  These  varieties  are  being  replaced  by  newer,  high  yielding  varieties 
with  better  stubbling  ability,  a  trend  that  was  noted  last  year. 
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Table  1.     Estimated  Total  Sugarcane  Acres  by  Parish  and  Region,  19971 


1  Based  on  1997  variety  survey  information  from  county  agents.   Percentage  values  indicate  the 
variety  makeup  of  the  crop  year  total. 
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Teche  Rep 

ion 

River-Bavou  Lafourche  Region 

, 

Northern  Region 

Parish 

Acres 

Parish 

Acres 

Parish 

Acres 

Acadia 

643 

Ascension 

13,572 

Avoyelles 

13,111 

Calcasieu 

1,781 

Assumption 

38,842 

East  Baton  Rouge 

418 

Iberia 

61,683 

Iberville 

34,278 

Evangeline 

181 

Jeff  Davis 

1,895 

Lafourche 

32,147 

Pointe  Coupee 

19,661 

Lafayette 

11,256 

St.  Charles 

2,260 

Rapides 

5,803 

St.  Martin 

31,912 

St.  James 

25,934 

St.  Landry 

10,648 

St.  Mary 

47,664 

St.  John 

8,836 

West  Baton  Rouge 

12,781 

Vermilion 

28,181 

Terrebonne 

10,639 

TOTAL 

185,015 

TOTAL 

166,508 

TOTAL 

62,603 

Total-All  Regions:  414,126  Acres 

^ased  on  1997  variety  survey  information  from 

county  agents. 

Table  2.     Estimated  Statewide  Sugarcane  Acreage  by  Variety 

'  and  Crop  Year,  19971. 

Plant 

1st  Stubble 

2nd  Stubble 

3rd  Stubble 

Total 

Variety 

Cane 

And  Older 

_______         %- 

CP  65-357 

4 

6 

/o 

8 

13 

I 

CP  70-321 

27 

36 

45 

41 

35 

CP  72-370 

6 

8 

10 

6 

7 

CP  74-383 

1 

1 

3 

4 

2 

CP  76-331 

<1 

<1 

<1 

1 

<1 

CP  79-318 

1 

3 

3 

9 

3 

LCP  82-89 

7 

10 

13 

14 

10 

LHo  83-153 

3 

4 

5 

3 

4 

LCP  85-384 

44 

27 

12 

8 

29 

HoCP  85-845 

6 

3 

1 

1 

4 

LCP  86-454 

1 

1 

<1 

<1 

<1 

Others 

<1 

<1 

<1 

<1 

<1 

Total  Acres 

158.577            133.695 

105.426 

16.428 

414.126 

Table  3.     Estimated  Sugarcane  Distribution  by  Region  and  Crop  Year,  19971. 


River-Bayou 

State 

Crop  Year 

Teche 

Lafourche 

Northern 

Total 

Plantcane 

Acres 

69,199 

63,637 

25,741 

158,577 

% 

37 

38 

41 

38 

1st  Stubble 

Acres 

60,020 

53,602 

20,073 

133,695 

% 

32 

32 

32 

32 

2nd  Stubble 

Acres 

46,505 

45,755 

13,166 

105,426 

% 

25 

27 

21 

26 

3rd  Stubble  and  Older 

Acres 

9,291 

3,514 

3,623 

16,428 

% 

5 

2 

6 

4 

Total 

Acres 

185,015 

166,508 

62,603 

414,126 

!Based  on  1997  variety 

survey  information  from  county  agents. 

Table  4.     Estimated  Teche  Region  Acreage  by  Variety  and  Crop  Year, 

19971. 

Plant 

1st  Stubble  2nd  Stubble 

3rd  Stubble 

Total 

Variety 

Cane 

And  Older 

07r 

CP  65-357 

<1 

/c 

1                     4 

5 

2 

CP  70-321 

33 

42                  57 

47 

42 

CP  72-370 

3 

6                    7 

6 

5 

CP  74-383 

<1 

<1                   2 

3 

1 

CP  76-331 

<1 

<1                 <1 

<1 

<1 

CP  79-318 

2 

4                    3 

15 

4 

LCP  82-89 

4 

7                    9 

10 

7 

LHo  83-153 

2 

3                     3 

1 

2 

LCP  85-384 

52 

33                   13 

10 

34 

HoCP  85-845 

4 

2                     1 

2 

2 

LCP  86-454 

<1 

1                   <1 

0 

<1 

Others 

<1 

1                     1 

1 

<1 

Total 

100 

100                 100 

100 

100 

1  Based  on  1997  variety  survey  information  from  county  agents 
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Table  5.      Estimated  River-Bayou  Lafourche  Region  Sugarcane  Acreage  by  Variety  and  Crop  Year, 
19971. 


Variety 


Plant 
Cane 


1st  Stubble 


2nd  Stubble 


3rd  Stubble 
and  Older 


Total 


■%■ 


CP  65-357 

6 

10 

14 

18 

10 

CP  70-321 

19 

24 

27 

29 

23 

CP  72-370 

10 

12 

14 

9 

12 

CP  74-383 

1 

2 

4 

7 

2 

CP  76-331 

<1 

<1 

1 

<1 

<1 

CP  79-318 

1 

2 

2 

1 

2 

LCP  82-89 

11 

15 

17 

15 

14 

LHo  83-153 

5 

6 

8 

9 

6 

LCP  85-384 

37 

23 

10 

10 

25 

HoCP  85-845 

8 

5 

2 

<1 

5 

LCP  86-454 

2 

1 

1 

1 

1 

Others 

<1 

<1 

<1 

1 

<1 

Total 

100 

100 

100 

100 

100 

'Based  on 
Table  6. 

1997  variety  survey  information  from  county  agents. 
Estimated  Northern  Region  Sugarcane  Acreage  by  Variety 

and  Crop  Year, 

19971. 

Variety 

Plant 
Cane 

1st  Stubble 

2nd  Stubble 

3rd  Stubble 
and  Older 

Total 

CP  65-357 

6 

11 

% 

5 

25 

9 

CP  70-321 

32 

54 

64 

37 

46 

CP  72-370 

3 

2 

3 

2 

3 

CP  74-383 

2 

2 

2 

4 

2 

CP  76-331 

<1 

<1 

<1 

3 

1 

CP  79-318 

2 

2 

4 

0 

2 

LCP  82-89 

6 

5 

10 

24 

7 

LHo  83-153 

1 

<1 

1 

1 

1 

LCP  85-384 

42 

21 

10 

3 

26 

HoCP  85-845 

6 

3 

<1 

<1 

3 

LCP  86-454 

<1 

0 

0 

0 

<1 

Others 

<1 

0 

<1 

0 

<1 

Total 

100 

100 

100 

100 

100 

'Based  on  1997  variety  survey  information  from  county  agents 
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Table  7.  Louisiana  Sugarcane  Variety  Trends  1993-19971 


%  of  state  total  acreage  by 

year 

Variety 

1993 

1994 

1995 

1996 

1997 

1  yr. 
Change 

CP  65-357 

25 

22 

15 

10 

6 

-4 

CP  70-321 

45 

47 

49 

40 

35 

-5 

CP  72-370 

11 

10 

9 

9 

7 

-2 

CP  74-383 

5.3 

5 

4 

3 

2 

-1 

CP  76-331 

1.6 

1 

<1 

<1 

<1 

0 

CP  79-318 

3.5 

3 

2 

3 

3 

0 

LCP  82-89 

5.9 

8 

13 

16 

10 

-6 

LHo  83-153 

1.4 

3 

4 

4 

4 

0 

LCP  85-384 

~ 

1 

3 

13 

29 

+  16 

HoCP85-845 

- 

- 

<1 

2 

4 

+2 

LCP  86-454 

- 

- 

<1 

<1 

<1 

0 

Others 

0.7 

1 

<1 

<1 

<1 

0 

Total 

100 

100 

100 

100 

100 

- 

'Based  on  annual  variety  survey  reports  from  county  agents  in  sugarcane  producing  parishes,  1993-1997. 
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SUCROSE  LABORATORY  AT  ST.  GABRIEL 

G.  L.  Hawkins,  K.  A.  Gravois  and  F.  A.  Martin 
Sugar  Research  Station  and  Agronomy  Department 

More  than  4,000  samples  were  processed  at  the  St.  Gabriel  Sucrose  Laboratory  during  the 
1997  harvest  season  (Table  1).  Standard  laboratory  procedures,  which  include  use  of  the  ABC 
Clarifier,  were  used  to  measure  the  Brix  and  pol  of  the  juice.  The  juice  was  extracted  via  a  three- 
roller  mill  for  most  of  the  samples  (3,956).  Fiber  analysis  was  done  on  83  samples  via  chip/press 
extraction.  A  computer  program  recorded  the  pol  and  Brix  readings  to  a  computer  file.  The 
laboratory  numbers  were  recorded  on  the  sample  tags  and  returned  to  the  researchers  along  with  the 
computer  file  that  contain  Brix,  pol,  and  theoretical  recoverable  sugar  per  ton  of  cane. 

Table  1 .  Number  of  sugarcane  samples  processed  at  the  St.  Gabriel  Sucrose  Laboratory  during  the 
1 997  harvest  season. 


Proj  ect  Area  /  Leader  Number  of  Samples 

Agronomy 

Ricaud  498 

Breitenbeck  72 

Milligan  272 

Biological  and  Agricultural  Engineering  12 

Entomology  86 

Iberia  Research  Station  604 

Louisiana  Cooperative  Extension  Service  38 

Plant  Pathology 

Hoy  655 

Griffin  70 

Sugar  Research  Station 

Line  Trials  1,145 

Infield  44 

Nursery  460 

Nursery  (fiber)  83 

TOTAL  4,039 
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SUCROSE  LABORATORY  SIX  YEAR  SAMPLE  HISTORY 


G.  L.  Hawkins  and  K.  A.  Gravois 


The  primary  purpose  of  the  sucrose  laboratory  is  to  provide  sucrose  analyses  for  the  breeding 
program.  Since  1992,  the  quantity  of  samples  processed  by  the  sucrose  laboratory  has  increased. 
Samples  have  been  processed  for  researchers  in  the  following  Louisiana  Agricultural  Experiment 
Station  departments  and  research  stations:  Agronomy,  Plant  Pathology,  Entomology,  Agricultural 
Economics,  Biological  and  Agricultural  Engineering,  Iberia  Research  Station,  and  Sugar  Research 
Station.  The  sucrose  laboratory  has  also  processed  samples  for  the  Louisiana  Cooperative  Extension 
Service  personnel.  An  average  of  3,189  samples  have  been  processed  yearly.  The  table  below 
reflects  the  number  and  percentage  of  samples  processed  for  each  department  for  1 992  through  1 997. 

Table  1.      Sucrose  analysis  for  1992  through  1997  by  department. 


Total 

Yearly  Total 

Yearly 

Year 

Department 

Samples 

(%) 

Total 

1992 

Agronomy 

676 

26.38 

Entomology 

44 

1.72 

Iberia  Research  Station 

293 

11.43 

Louisiana  Cooperative  Extension  Service 

8 

0.31 

Plant  Pathology 

75 

2.93 

Sugar  Research  Station 

1467 

57.23 

2563 

1993 

Agronomy 

562 

23.97 

Entomology 

20 

0.85 

Iberia  Research  Station 

378 

16.12 

Plant  Pathology 

135 

5.76 

Sugar  Research  Station 

1250 

53.30 

2345 

1994 

Agronomy 

762 

25.07 

Entomology 

28 

0.92 

Iberia  Research  Station 

471 

15.49 

Plant  Pathology 

331 

10.89 

Sugar  Research  Station 

1448 

47.63 

3040 
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Year       Department 


Total  Yearly  Total      Yearly 

Samples  (%)  Total 


1995  Agronomy 
Entomology 

Iberia  Research  Station 
Plant  Pathology 
Sugar  Research  Station 

1996  Agricultural  Economics 
Agronomy 
Entomology 

Iberia  Research  Station 

Louisiana  Cooperative  Extension  Service 

Plant  Pathology 

Sugar  Research  Station 

1 997  Agronomy 

Biological  and  Agricultural  Engineering 

Entomology 

Iberia  Research  Station 

Louisiana  Cooperative  Extension  Service 

Plant  Pathology 

Sugar  Research  Station 


851 

25.07 

56 

1.65 

535 

15.76 

358 

10.54 

1595 

46.98 

117 

3.12 

744 

19.82 

66 

1.76 

564 

15.03 

30 

0.80 

477 

12.71 

1755 

46.76 

842 

20.85 

12 

0.30 

86 

2.13 

604 

14.95 

38 

0.94 

725 

17.95 

1732 

42.88 

3395 


3753 


4039 
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LAES  SUGARCANE  TISSUE  CULTURE  LABORATORY 
QJ.  Xie,  J.L.  Flynn,  and  F.A.  Martin 


During  the  1997-98  production  season,  more  than  50,000  plantlets  were  regenerated  in  the 
Louisiana  Agriculture  Experiment  Station  tissue  culture  laboratory.  A  total  of  46,604  plantlets  were 
turned  over  to  Thermo  Trilogy  Corp.,  Kleentek  Div.  for  transplanting  into  the  greenhouse  at  Houma. 
The  number  of  plantlets  transplanted  for  each  cultivar  are  listed  at  Table  1 .  To  minimize  somaclonal 
variation,  plantlets  from  all  cultivars  were  generated  through  meristem  production  method. 


Table  1.  The  number  of  tissue-culture-derived  plantlets  of  different  cultivars  transplanted 
in  the  greenhouse. 

Cultivar  Meristem  production 

CP  70-321  4,176 

CP  72-370  2,664 
CP  79-318  936 

LCP  82-89  9,936 

LHo  83-153  3,456 

LCP  85-384  8.992 

HoCP  85-845  14,436 
CP  85-800  864 

LCP  86-454  1,144 

TOTAL  46,604 
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BROAD-SENSE  HERIT ABILITIES,  GENETIC  CORRELATIONS,  AND  SELECTION 

INDICES  FOR  SUGARCANE  BORER  RESISTANCE  EVALUATION  TRAITS 

AND  THEIR  RELATION  TO  YIELD  LOSS 

Scott  B.  Milligan  and  Monica  Balzarini 
Agronomy  Department 


The  sugarcane  borer,  Diatraea  saccharalis,  causes  the  majority  of  insect  related  damage 
to  Louisiana  sugarcane  (Long  and  Hensley,  1972).  Cultivar  resistance  potentially  provides  the 
most  economic  and  environmentally  effective  means  of  control  available  to  the  production 
industry.  Entomologists  evaluate  a  number  of  variables  (percent  bored  internodes,  percent  exited 
internodes,  pupation  success,  moth  production  per  area,  and  a  damage  rating)  to  assess  cultivar 
resistance,  but  genetic  knowledge  concerning  these  traits  and  their  interrelationships  among  each 
other  and  to  yield  loss  is  limited.  Despite  the  considerable  work  elucidating  plant  resistance 
mechanisms  (Martin  et  al.,  1975)  and  epidemiological  dynamics  (Bessin  et  al.,  1991),  the  broad- 
sense  genetic  behavior  of  commonly  appraised  traits  for  borer  resistance  has  not  been  evaluated. 
Breeders  are  faced  with  the  job  of  integrating  the  multiple  trait  evaluations  of  the  cultivars. 
Selection  indices  are  a  method  to  quantitatively  integrate  the  data.  The  optimum  selection  index 
procedure  simultaneously  weights  the  genetic  confidence  and  interrelationships  of  the  traits 
together  with  the  relative  economic  value  to  provide  phenotypic  index  values  for  evaluating  the 
cultivars.  When  based  on  accurate  parameter  estimates,  the  indices  will  provide  the  best  solution 
to  maximize  genetic  improvement  for  the  selection  goal. 

Although  stalk  damage  due  to  the  sugarcane  borer  causes  yield  loss,  the  relative  yield  loss 
rate,  particularly  for  traits  other  than  percent  bored  internodes,  are  lacking.  We  performed  this 
study  to  estimate  the  genetic  parameters  of  these  traits  and  their  relationship  to  yield  loss.  The 
goal  was  to  develop  selection  indices  so  that  the  breeder  can  best  collate  the  range  of  borer 
damage  variables  into  one  index  and  then  make  the  most  effective  selection  decision. 

MATERIALS  AND  METHODS 

Louisiana  sugarcane  clones  are  first  objectively  screened  for  borer  resistance  six  years  after 
crossing.  This  is  the  inference  population.  Twenty-eight  experimental  clones  from  the  LAES 
1993  assignment  series  (Bischoff  et  al.,  1993)  and  three  commercial  checks  were  planted  at  the 
Glendale  Plantation  near  Lucy,  LA  and  the  LAES  St.  Gabriel  Research  Station  in  fall  1995. 
Clones  were  planted  in  single  row  plots  (1 .8  m  by  4.3  m)  using  a  four  block  randomized  complete 
block  design  at  each  location.  First  ratoon  data  was  recorded  in  November  1997.  Lorsban  15G 
was  banded  (1.3  kg  ai  ha1)  at  the  St.  Gabriel  location  to  control  the  red  imported  fire  ant, 
Solenopsis  invecta  Buren  because  ants  are  effective  predator  of  the  sugarcane  borer. 

The  LAES  and  USDA  borer  resistance  screening  programs  use  three  types  of  data: 
percent  bored  internodes,  percent  exited  internodes,  and  damage  rating.  These  data  are  used  to 
further  calculate  pupation  success  rate  and  moth  production  per  area.   Prior  to  sampling,  total 
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stalk  number  per  plot  and  a  damage  rating  were  recorded.  The  damage  rating  was  developed  by 
W.  H.  White  (White  per.  comm.- 1995;  Table  1).  Fifteen  stalks  per  plot  were  sampled  for  stalk 
weight  determination,  sucrose  content,  percent  bored  and  exited  internodes.  The  pupation  success 
rate  was  estimated  as: 

Pupation  success  rate  =100  (exited  internodes  per  stalk)/  (bored  internodes  per  stalk). 

The  moth  production  per  area  is  defined  as: 

Moth  production  =  (stalks  per  area)(exited  internodes  per  stalk). 

Table  1.  Rating  system  to  evaluate  sugarcane  borer  damagef . 

Rating  Description 

1  <  30%  of  stalks  with  leaf-sheath  feeding  signs 

2  30  to  60%  of  stalks  with  leaf-sheath  feeding  signs 

3  >  60%  of  stalks  with  leaf-sheath  feeding  signs;  isolated  lateral  shoots  may  be 

4  present 

5  <  30%  of  stalks  with  lateral  shoots,  and  with  or  without  leaf-sheath  feeding  signs 

6  30  to  60%  of  stalks  with  lateral  shoots,  and  wide-spread  leaf-sheath  feeding  signs 

7  >  60%  of  stalks  with  lateral  shoots  and  wide-spread  leaf-sheath  feeding  signs 

8  Same  as  6,  and  with  <  30%  of  stalks  with  dead  tops  or  broken  tops 

9  Same  as  6,  and  with  30  to  60%  of  stalks,  with  dead  tops  or  broken  tops 
Same  as  6,  and  with  >  60%  of  stalks  with  dead  tops  or  broken  tops 

t  Developed  by  W.  H.  White,  USDA-ARS;  Sugarcane  Res.  Unit;  Houma,  LA. 

Variance  and  covariance  components  were  estimated  using  a  random  model  for  each  trait 
(sucrose  yield,  cane  yield,  sucrose  content,  stalk  weight,  stalk  number,  internodes  per  stalk,  % 
bored  internodes,  damage  rating,  %  exited  internodes,  pupation  success,  moth  production  and  a 
damage  rating).  Estimation  of  the  variance  components  did  not  use  the  checks  in  the  data  set. 
Broad-sense  heritability  (H)  estimates  were  calculated  as  intraclass  correlations  for  three  scenarios: 
(1)  unreplicated  plot  (l=r=l),  (2)  one  location  and  four  replications  (1=4,  r=l),  and  (3)  two 
replications  and  two  locations  (l=r=2).  The  heritability  was  estimated  as: 

H/>r  =oG2/  (oG2  +  oGL2  //+  oE2/r[) 

where  the  variance  components  oG2  equaled  the  genotypic  variance,  oGL2  was  the  genotype  by 
location,  and  oE2  was  the  residual. 

The  genetic  variability  of  the  examined  traits  was  expressed  as  the  genetic  variance,  oG2, 
and  the  genetic  coefficient  of  variation  (GCV): 

GCV  =  100  oGl  phenotypic  mean. 
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Expected  response  to  selection  (genetic  advance,  GA)  for  the  traits  was  expressed  as 
the  percentage  of  the  trait  mean: 

GA  =  100  i  H  oP/  phenotypic  mean 

where  i  is  the  standardized  selection  differential  (assumed  10%  selection  intensity;  i  =  1.76) 
and  oP  is  the  phenotypic  standard  deviation  for  the  trait  in  the  examined  scenario  (denominator 
of  the  corresponding  heritability). 

Broad-sense  genetic  correlations  (rG)  among  the  traits  were  calculated  as: 

rG  =  Oy/OjOj 

where  Oy  is  the  genetic  co variance  among  traits  i  andy,  o{  and  Oj  are  the  genetic  standard 
deviations  of  traits  i  and  j,  respectively. 

The  development  of  an  optimum  selection  index  to  maximize  the  economic  return  value 
of  the  aggregate  trait  requires  the  incorporation  of  relative  economic  values.  Borer  damage 
measures  have  no  economic  value  per  se,  but  their  relationships  to  sugar  yield  do  have 
economic  value.  The  relationships  of  the  yield  components  (Yijr,  sugar  yield,  cane  yield,  sugar 
content,  stalk  weight,  and  stalk  number)  to  the  borer  damage  measures  (Xijr)  were  estimated 
after  adjusting  for  the  overall  mean,  fi,  location,  Lj,  replication,  Rr,  genotype,  Gj,  and 
genotype  by  location  interaction,  GLy  fixed  effects  or: 

Yijr  =  fi  +  L;  +  R(L)ir  +  Gj  +  GL;j  +  0kXkljr  +  €ijr  [1] 

where  Xk  ijr  was  the  k  borer  damage  measure  of  the  ijr  plot  and  eijr  was  the  error  term. 

To  facilitate  comparison  of  the  relative  effect  of  the  different  damage  measures  on  the 
various  yield  components  the  model  was  also  fitted  after  standardizing  the  borer  damage 
measures  and  the  yield  components. 

Sugar  yield  equivalents  (Mg  ha"1)  of  the  expected  response  (Ryieid)  to  selection  for  a 
borer  damage  trait  k  was  calculated  as: 

Ryield   =   ipkHkoPk 

where  pk  was  the  regression  coefficient  of  sugar  yield  on  borer  damage  trait  k  derived  in  [1], 
Hk  and  oPk  was  the  heritability  and  phenotypic  standard  deviation  for  trait  k  in  the  one  location 
-  four  replication  selection  scenario. 

Selection  indices  and  predicted  responses  to  selection  were  constructed  according  to 
Brim  et  al.  (1959)  and  Baker  (1986).  Since  the  breeder  may  have  data  from  different 
combinations  of  damage  variables,  indices  were  constructed  for  combinations  of  two  to  five 
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traits.  We  used  the  predicted  gain  from  selection  as  the  criteria  for  deciding  the  best  index. 
Simple  phenotypic  correlations  among  the  damage  measures  and  the  index  values  of  the  entries 
were  calculated. 

RESULTS 

Yield  responses  were  typical  for  this  population  and  the  checks  acted  as  expected 
(Table  2).  Genotype  by  environment  variation  was  not  significant  for  any  trait,  which  was  an 
unusual  response.  Of  the  borer  damage  traits,  bored  internodes  and  the  moth  production  index 
showed  the  most  potential  for  improvement  by  selection  (GAM)  followed  closely  by  exited 
internodes  (Table  3).  Pupation  success  displayed  about  one  third  the  potential  improvement  as 
bored  internodes  and  the  damage  rating  showed  even  less  potential. 

Growers  generate  income  from  sugar  produced  and  are  not  explicitly  penalized  for 
borer  damaged  cane.   Genetic  correlations  among  the  borer  damage  traits  and  yield 
components  indicates  rather  high  correlations  among  the  damage  traits  and  associations  with 
yield  (Table  4).  Since  stalk  number  is  a  major  positive  component  to  sugar  yield,  and  percent 
exit  internodes  is  negatively  correlated  to  yield,  the  correlation  between  moth  production  value 
and  yield  was  nil  and  expected.    The  nonexistent  correlation  between  stalk  number  and  the 
moth  production  value 
was  not  expected. 

The  relationship  of  the  damage  variables  to  yield  components  were  estimated  using  a 
model  that  accounted  for  the  range  of  genetic  material  in  the  study  prior  to  fitting  the  damage 
variable  as  a  covariant  (Table  5).  These  regression  coefficients  were  used  as  the  economic 
weights  used  in  developing  the  selection  indices.  Since  the  coefficients  have  different  units  for 
each  trait  and  their  interpretation  depend  on  the  variability  of  the  damage  trait,  the  same 
covariate  model  was  employed  using  standardized  variables  to  provide  more  comparable 
regression  coefficients  (Table  6).  The  coefficients  suggest  that  the  damage  rating  showed  the 
most  potential  to  affect  yield.  Bored  internodes  and  exited  internodes  showed  the  same  and 
slightly  less  potential,  while  pupation  success  and  moth  production  explained  little  yield  loss. 

The  mathematical  properties  of  selection  indices  are  such  that  the  more  variables  in  the 
index  ,  the  larger  the  predicted  gain.  The  increases  in  predicted  gains  from  using  more 
complex  indices  may  be  erroneous  due  to  cumulative  errors  from  measurement  and, 
particularly  in  this  case,  the  highly  correlated  and  often  derived  nature  of  the  predictor  traits 
(Baker,  1986). 

The  genotypic  and  phenotypic  variance-covariance  matrices  used  to  generate  the  indices 
are  provided  for  completeness  (Tables  7  and  8).  The  most  effective  single  trait  to  indicate 
yield  loss  is  bored  internodes  (Table  9).  Given  the  considerable  man-hours  to  collect  the 
damage  measures  (at  least  12  man-days  for  each  test)  compared  to  the  damage  rating  (0.5  man- 
days/test),  the  damage  rating  is  clearly  the  most  cost  effective  single  measure.  The  best  two 
trait  index  was  the  index  using  bored  internodes  and  exited  internodes  (Table  10).  The  best 
three  trait  index  used  the  bored  internodes,  pupation  success  and  the  damage  rating,  however, 
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several  other  indices  were  close  seconds  (Table  11).  The  best  four  variable  index  excluded  the 
moth  production  variable  (Table  12).  As  expected,  the  largest  predicted  response  was  from 
the  five  variable  index  (Table  13). 

Correlations  among  variety  index  values  using  the  best  selection  indices  of  two  to  five 
variables  indicate  that  inclusion  of  more  than  three  variables  in  the  index  will  not  change  the 
variety  interpretation  of  borer  resistance  (Table  14).  The  results  suggest  that  the  pupation 
success  and  the  production  index  add  nothing  to  the  resistance  assessment  after  considering  the 
percent  bored  and  exited  internodes,  and  the  damage  rating  in  the  index.  Individual  variety 
index  values  are  given  in  Table  15. 

The  results  suggest  that  the  best  borer  damage  measure  to  predict  yield  loss  is  bored 
internodes.  The  damage  rating  is  also  quite  useful  and  likely  more  cost  effective  than  the 
bored  internode  measure.  Although  exited  internodes  are  a  good  predictor,  low  levels  of  this 
trait  would  likely  make  it  unreliable  at  lower  infestation  levels.    The  production  index  is  a 
poor  predictor  of  yield  loss  in  individuals  per  se.  Since  it  is  a  measure  of  potential  insect 
generation  from  a  genotype,  comparison  to  the  other  measures  is  not  very  fair  on  an  individual 
resistance  basis  and  still  likely  a  valuable  indicator  of  the  potential  for  area-wide  pest  pressure 
(Bessinetal.,  1991). 

A  fundamental  assumption  in  this  study  and  made  in  the  routine  screening  studies  is 
that  genotype  responses  to  the  high  insect  pressures  used  in  the  screening  tests  are  the  same  as 
at  the  more  typical  lower  levels  maintained  in  commercial  fields.  The  same  kind  of 
assumption  is  made  with  the  relative  economic  weights.  It  is  assumed  that  the  relative  yield 
losses  per  unit  damage  variable  are  the  same  at  lower  infestation  levels  as  the  higher  levels. 
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Table  2.     Mean  first  ratoon  variety  yields  in  sugarcane  borer  tests  among  two  locations  in  1997. 


Variety 


Sugar 
yield 


Cane 
yield 


Sugar 
content 


Stalk 
weight 


Stalk 
number 


Internodes 


Mg  ha"1 

Mg  ha"1 

kg  sugar  Mg"1  cane 

kg 

CP  70-321 

12.53 

90.0 

138 

1.06 

LCP  82-89 

13.15 

95.5 

138 

0.92 

LCP  85-384 

17.49 

125.5 

140 

0.95 

L  93-358 

13.07 

104.9 

125 

1.08 

L  93-363 

11.42 

87.3 

130 

0.89 

L  93-364 

12.56 

84.2 

149 

0.77 

L  93-365 

14.47 

103.1 

141 

1.11 

L  93-366 

12.34 

85.0 

144 

0.71 

L  93-371 

11.97 

94.4 

126 

1.20 

L  93-372 

11.34 

88.4 

129 

0.99 

L  93-374 

14.58 

99.3 

147 

0.85 

L  93-376 

11.46 

85.4 

134 

0.91 

L  93-378 

13.77 

102.2 

135 

0.91 

L  93-380 

9.36 

62.7 

149 

0.89 

L  93-382 

10.68 

72.9 

146 

0.95 

L  93-385 

13.00 

106.0 

122 

1.07 

L  93-386 

10.80 

84.3 

127 

0.93 

L  93-387 

10.61 

82.0 

129 

0.90 

L  93-388 

13.11 

94.6 

139 

0.96 

L  93-390 

11.45 

90.3 

127 

0.99 

L  93-391 

14.86 

101.6 

146 

1.23 

L  93-393 

9.31 

69.5 

133 

0.92 

L  93-394 

13.73 

99.9 

139 

0.98 

L  93-395 

13.68 

97.8 

140 

1.08 

L  93-396 

10.60 

84.8 

124 

0.99 

L  93-397 

9.74 

67.3 

142 

1.05 

L  93-398 

8.79 

66.6 

129 

0.87 

L  93-399 

11.45 

84.3 

136 

1.02 

L  93-400 

9.76 

85.5 

114 

0.91 

L  93-401 

14.32 

101.9 

141 

0.99 

L  93-402 

10.52 

80.2 

131 

0.67 

Mean 

11.88 

88.1 

134.7 

0.957 

MSDq.os 

3.09 

22.5 

9 

0.12 

-2 


no  m 
8.32 
10.33 
13.30 
9.73 
9.95 
11.10 
9.31 
12.08 
7.88 
8.87 
11.89 
9.39 
11.33 
7.14 
7.64 
9.85 
9.01 
9.15 
9.95 
9.10 
8.29 
7.64 
10.18 
9.18 
8.55 
6.38 
7.34 
8.49 
9.29 
10.44 
12.04 
9.33 
2.16 


stalk'1 
16.5 
14.0 
17.0 
17.0 
14.9 
15.4 
15.3 
15.2 
16.8 
16.7 
15.6 
14.8 
15.4 
16.7 
15.6 
16.4 
14.8 
13.9 
16.7 
16.1 
19.7 
19.4 
15.1 
17.9 
16.5 
18.2 
16.5 
16.9 
14.9 
19.7 
15.7 

16.35 
1.4 
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Table  4.  Broad-sense  genetic  correlations  among  borer  damage  measures  and  yield  components. 


Bored 

Exited 

Pupation 

Moth 

Damage 

Sucrose 

Cane 

Sucrose 

Stalk 

Stalk 

Trait          interaodes  internodes 

success 

production 

rating 

yield 

yield 

content 

weight 

number 

Internodes        -0.542 

-0.563 

-0.197 

-0.564 

-0.289 

0.145 

0.019 

0.254 

0.456 

-0.396 

Bored  internodes 

0.871 

0.296 

0.689 

0.731 

-0.340 

-0.216 

-0.243 

0.166 

-0.431 

Exited  internodes 

0.769 

0.939 

1.086 

-0.360 

-0.160 

-0.373 

0.196 

-0.398 

Pupation  success 

0.820 

1.264 

-0.329 

-0.191 

-0.239 

0.302 

-0.461 

Moth  production 

0.9.15 

-0.084 

0.069 

-0.269 

0.108 

-0.085 

Damage  rating 

-0.473 

-0.318 

-0.333 

0.192 

-0.522 

Sucrose  yield 

0.888 

0.371 

0.394 

0.477 

Cane  yield 

-0.099 

0.489 

0.449 

Sucrose  content 

-0.128 

0.104 

Stalk  weight 

-0.554 

Table  5.  Regression  coefficients  of  borer  damage  measures  effect  on  sugar  yield  and  its  components  after 
accounting  for  location,  rep(location),  genotype  and  genotype  by  location  effects. 


Sucrose 

Cane 

Sucrose 

Stalk 

Stalk 

Variable 

Dependent 

yield 

yield 

content 

number 

weight 

^\  Dep 

g 

unitt  ^^^^ 

Mg 

ha"1 

kg  Mg"1 

stalks  nr2 

Independent 

Indunit        ^\ 

Bored 

%  bored 

-0.0781** 

-0.4369** 

-0.3373*** 

-0.0079 

-3.988*** 

internodes 

internode 

±  0.0234 

±  0.1648 

±  0.0713 

±  0.0154 

±  0.9446 

Exited 

%  exited 

-0.2688*** 

-1.4510** 

-1.2658*** 

-0.0432 

-12.483*** 

internodes 

internode 

±  0.0730 

±  0.5156 

±  0.2170 

±  0.0481 

±  2.964 

Pupation 
success 

%  success 

-0.0281 
±  0.0246 

-0.0753 
±  0.1718 

-0.2657*** 
±  0.0749 

0.0073 
±  0.0157 

-1.765 
±  1.007 

Moth 
production 

moths  m"2 

0.0179 

±  0.0579 

0.4699 
±  0.4012 

-0.6457*** 
±  0.1749 

0.1118** 
±  0.0358 

-5.961* 
+  2.336 

Damage 
rating^ 

unitless 

-0.8520*** 
+  0.2054 

-6.336*** 
+  1.4163 

-1.0236 
±  0.6743 

-0.3750 
±  0.1340 

-28.039** 
±  8.601 

Stalk 
number 

stalks  m'2 

1.2704*** 
±  0.0733 

9.2670*** 
±  0.4584 

0.6538 
±  0.3865 

1.0000 

-0.002 
±  5.099 

*  Significant  at  P=0.05  level.  ** 
t  Coefficient  units  are  dependent 
$  Damage  rating  ranged  from  1  = 


Significant  at  P= 
variable  units  per 
=  no  damage  to  9 


0.01  level.  ***  Significant  at  P=0.001  level, 
independent  variable  units. 
=  crop  destroyed. 
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Table  6.   Regression  coefficients  of  standardized  borer  damage  measures  effect  on  standardized  sugar  yield  and  its 
components  after  accounting  for  location,  rep(location),  genotype  and  genotype  by  location  effects. 


Intk.       Dep 

trait  ^v. 

Sucrose 

Cane 

Sucrose 

Stalk 

Stalk 

trait            ^"\ 

yield 

yield 

content 

number 

weight 

Bored 

-0.2299** 

-0.2203** 

-0.3090*** 

-0.0371 

-0.2690*** 

internodes 

±0.0689 

±0.0831 

±0.0653 

±0.0718 

±0.0637 

Exited 

-0.2207*** 

-0.2042** 

-0.3237*** 

-0.0564 

-0.2351*** 

internodes 

±0.0599 

±0.0726 

±0.0555 

±0.0628 

±0.0558 

Pupation 

-0.0646 

-0.0296 

-0.1900*** 

0.0266 

-0.0930 

success 

±0.0566 

±0.0676 

±0.0535 

±0.0573 

±0.0530 

Moth 

0.0197 

0.0889 

-0.2220*** 

0.1962** 

-0.1510* 

production 

±0.0640 

±0.0759 

±0.0602 

±0.0627 

±0.0591 

Damage 

-0.2545*** 

-0.3246*** 

-0.0953 

-0.1780** 

-0.1921** 

rating 

±0.0613 

±0.0726 

±0.0627 

±0.0636 

±0.0589 

Stalk 

0.7993*** 

0.9999*** 

0.1281 

1.0000 

-0.00003 

number 

±0.0461 

0.0495 

±0.0758 

±0.0736 

*  Significant  at  P  = 

0.05  level.  **  Significant  at  P  =  0.01  level.  ***  Significant  at  P  =  0.001  level. 

Table  7.    Genetic  variance-covariance  matrix  used  in  index  construction. 


Bored 

Exited 

Pupation 

Moth 

Damage 

Trait 

internodes 

internodes 

success 

production 

rating 

Bored  internodes  (%BI) 

22.685 

4.230 

2.972 

4.631 

1.452 

Exited  internodes  (%  EI) 

4.230 

1.039 

1.649 

1.350 

0.462 

Pupation  success  (%) 

2.972 

1.649 

4.431 

2.436 

1.109 

Moth  production  (moths  m"2) 

4.631 

1.350 

2.436 

1.989 

0.538 

Damage  rating  (unitless) 

1.452 

0.462    ■ 

1.109 

0.538 

0.174 

Table  8.    Phenotypic  variance-covariance  matrix  used  in  index  construction!. 


Bored 

Exited 

Pupation 

Moth 

Damage 

Trait 

internodes 

internodes 

success 

production 

rating 

Bored  internodes  (%BI) 

36.782 

8.579 

8.271 

10.214 

2.237 

Exited  internodes  (%  EI) 

8.579 

2.847 

4.719 

3.412 

0.673 

Pupation  success  (%) 

8.271 

4.719 

18.429 

6.086 

1.375 

Moth  production  (moths  m"2) 

10.214 

3.412 

6.086 

4.923 

0.721 

Damage  rating  (unitless) 

2.237 

0.673 

1.375 

0.721 

0.383 

f  Phenotypic  variances  are  for  a  one  locations,  four  replication  entry  mean  phenotypic  value. 
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Table  9.     Sugar  yield  equivalent  of  expected  response  to  selection  for  borer  damage  traits  by  selecting  the  lower 
10%  (lower  values)  of  the  population  for  individualborer  damage  traits. 


Bored 
internodes 

Exited 
internodes 

Pupation 
success 

Moth 
production 

Damage 
rating 

._     -_                                \Ao  cimor  Via"' 

0.514 

0.291 

0.051 

-0.028 

0.421 

Table  10.  Selection  index  weights  and  aggregate  trait  gain  by  selecting  top  the  10%  (higher  values)  of  the 
population  using  all  pairs  of  borer  damage  traits  in  index. 


Traits 

Index 

weights 

Aggregate 

Trait  1 

Trait  2 

b, 

b2 

trait  gain 

Bored  internodes 

Exited  internodes 

-0.098 

0.081 

0.854 

Bored  internodes 

Pupation  success 

-0.051 

0.004 

0.539 

Bored  internodes 

Moth  production 

-0.065 

0.068 

0.520 

Bored  internodes 

Damage  rating 

-0.062 

-0.317 

0.916 

Exited  internodes 

Pupation  success 

-0.110 

-0.003 

0.340 

Exited  internodes 

Moth  production 

-0.059 

-0.026 

0.269 

Exited  internodes 

Damage  rating 

-0.117 

-0.505 

0.818 

Pupation  success 

Moth  production 

-0.004 

-0.002 

0.340 

Pupation  success 

Damage  rating 

-0.032 

-0.354 

0.549 

Moth  production 

Damage  rating 

-0.045 

-0.276 

0.422 

Table  11.  Selection  index  weights  and  aggregate  trait  gain  by  selecting  top  the  10%  (higher  values)  of  the 
population  using  different  combinations  of  three  borer  damage  traits  in  index. 


Traits 

b, 

Index 
b2 

weights 
b3 

Aggregate 

Trait  1 

Trait  2 

Trait  3 

trait  gain 

Bored  internodes 

Exited  internodes 

Pupation  success 

-0.113 

0.168 

-0.036 

0.889 

Bored  internodes 

Exited  internodes 

Moth  production 

-0.097 

0.078 

0.007 

0.832 

Bored  internodes 

Exited  internodes 

Damage  rating 

.  -0.092 

0.061 

-0.577 

1.296 

Bored  internodes 

Pupation  success 

Moth  production 

-0.064 

-0.009 

0.064 

0.530 

Bored  internodes 

Pupation  success 

Damage  rating 

-0.058 

-0.018 

-0.361 

0.977 

Bored  internodes 

Moth  production 

Damage  rating 

-0.069 

0.028 

-0.310 

0.891 

Exited  internodes 

Pupation  success 

Moth  production 

-0.056 

-0.001 

-0.041 

0.321 

Exited  internodes 

Pupation  success 

Damage  rating 

-0.089 

-0.016 

-0.576 

0.903 

Exited  internodes 

Moth  production 

Damage  rating 

-0.032 

-0.063 

-0.511 

0.795 

Pupation  success 

Moth  production 

Damage  rating 

-0.025 

-0.024 

-0.309 

0.526 
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Table  12.  Selection  index  weights  and  aggregate  trait  gain  by  selecting  top  the  10%  (higher  values)  of  the 
population  using  different  combinations  of  four  borer  damage  traits  in  index. 


Traits 


Trait  1 

Trait  2 

Trait  3 

Trait  4 

Bored 

Exited 

Pupation 

Moth 

intemodes 

intemodes 

success 

production 

Bored 

Exited 

Pupation 

Damage 

intemodes 

intemodes 

success 

rating 

Bored 

Exited 

Moth 

Damage 

intemodes 

intemodes 

production 

rating 

Bored 

Pupation 

Moth 

Damage 

intemodes 

success 

production 

rating 

Exited 

Pupation 

Moth 

Damage 

intemodes 

success 

production 

rating 

Index  weights 


b, 


Aggregate 
trait  gain 


-0.111       0.161       -0.035       0.009 


-0.114       0.195       -0.050      -0.589 


-0.091       0.109       -0.035      -0.573 


-0.075      -0.035       0.070       -0.310 


0.013       -0.012       -0.080      -0.594 


0.865 
1.372 
1.269 
0.958 
0.883 


Table  13.  Selection  index  weights  and  aggregate  trait  gain  by  selecting  top  the  10%  (higher  values)  of  the 
population  using  five  borer  damage  traits  in  index. 


Index  weights  bi5  i  =  1  to  5 

Bored 
intemodes 

Exited                   Pupation                    Moth 
intemodes                 success                 production 

Damage 
rating 

Aggregate 
trait  gain 

-0.111 

0.228                      -0.047                     -0.030 

-0.588 

1.344 

Table  14.  Correlations  among  variety  index  values  using  the  best  selection  indices  of  two  to  five  variable. 


Index  componentst 

Traits 

BI  +  DR 

BI  +  EI  +  DR 

BI  +  EI 

BI  +  EI  +  PS 

+  PS+  DR 

+ 

MP  +  DR 

BI 

-0.960 

-0.946 

-0.917 

-0.917 

BI  +  DR 

1.000 

0.997 

0.986 

0.985 

BI  +  EI  +  DR 

0.997 

1.000 

0.991 

0.990 

BI  +  EI  +  PS+  DR 

0.986 

0.991 

1.000 

0.999 

BI  +  EI  + 

PS  +  MP  +  DR 

0.985 

0.990 

0.999 

1.000 

f  BI  -  bored  intemodes;  EI  -  exited  intemodes;  DR  -  damage  rating;  PS  -  %  survival;  MP  -  moth  production. 
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Table  15.  Mean  first  ratoon  variety  reaction  to  the  sugarcane  borer  among  two  locations  in  1997  and  index  values 
using  the  best  indices  that  used  two  to  five  traits. 


Variety 

Bored        Exited 

internodes  internodes 

(BI)            (EI) 

Pupation 

success 

(PS) 

Moth 

production 

(MP) 

Damage 

Rating 

(DR) 

BI  +  DR 

BI+  EI 
+  DR 

Index  values 
BI  +  EI     BI  +  EI  +  PS 
+  PS  +  DR    +  MP  +  DR 

—  %  internodes  — 

% 

m2 

unitless 

CP  70-321 

18.5 

3.49 

17.6 

4.68 

5.59 

-2.92 

-4.72 

-5.61 

-5.52 

LCP  82-89 

22.8 

3.95 

16.6 

5.58 

5.77 

-3.24 

-5.18 

-6.05 

-5.97 

LCP  85-384 

23.5 

3.04 

15.3 

6.48 

5.41 

-3.17 

-5.10 

-6.04 

-6.01 

L93-358 

17.5 

2.93 

14.7 

4.34 

5.31 

-2.77 

-4.50 

-5.29 

-5.22 

L93-363 

26.2 

6.41 

23.7 

10.03 

5.87 

-3.48 

-5.40 

-6.37 

-6.30 

L93-364 

12.9 

1.22 

10.7 

2.18 

4.95 

-2.37 

-3.97 

-4.68 

-4.63 

L  93-365 

24.9 

3.10 

10.1 

4.14 

5.25 

-3.21 

-5.13 

-5.83 

-5.74 

L  93-366 

19.5 

2.68 

13.5 

4.65 

5.63 

-2.99 

-4.88 

-5.69 

-5.63 

L  93-371 

21.6 

4.49 

22.9 

5.89 

6.19 

-3.30 

-5.29 

-6.38 

-6.27 

L93-372 

23.4 

3.08 

12.6 

4.70 

5.13 

-3.08 

-4.93 

-5.72 

-5.65 

L  93-374 

17.3 

2.58 

13.3 

4.54 

4.94 

-2.64 

-4.28 

-5.04 

-4.99 

L  93-376 

26.0 

4.54 

15.4 

6.26 

5.67 

-3.41 

-5.38 

-6.18 

-6.09 

L  93-378 

27.3 

4.60 

16.6 

7.94 

5.63 

-3.47 

-5.47 

-6.36 

-6.31 

L  93-380 

19.8 

3.20 

17.3 

3.75 

5.94 

-3.11 

-5.05 

-5.99 

-5.88 

L  93-382 

28.2 

4.59 

15.2 

5.06 

5.87 

-3.61 

-5.70 

-6.54 

-6.40 

L  93-385 

26.9 

4.18 

16.0 

6.18 

5.87 

-3.53 

-5.61 

-6.51 

-6.42 

L  93-386 

17.8 

3.74 

18.3 

4.39 

5.30 

-2.79 

-4.47 

-5.34 

-5.23 

L  93-387 

32.6 

6.27 

17.8 

7.66 

6.13 

-3.96 

-6.15 

-6.99 

-6.86 

L  93-388 

24.9 

5.46 

20.2 

8.19 

6.63 

-3.64 

-5.78 

-6.69 

-6.61 

L  93-390 

17.7 

2.75 

16.2 

3.81 

5.88 

-2.96 

-4.85 

-5.75 

-5.66 

L  93-391 

14.2 

2.18 

15.4 

3.28 

5.63 

-2.67 

-4.42 

-5.28 

-5.21 

L93-393 

12.9 

2.73 

18.0 

3.58 

5.75 

-2.62 

-4.34 

-5.22 

-5.14 

L93-394 

25.1 

4.83 

16.1 

7.20 

5.88 

-3.42 

-5.41 

-6.18 

-6.11 

L93-395 

14.8 

2.87 

18.2 

4.32 

4.88 

-2.46 

-4.00 

-4.91 

-4.84 

L93-396 

26.7 

6.70 

18.8 

8.04 

6.38 

-3.68 

-5.73 

-6.44 

-6.31 

L93-397 

28.0 

4.24 

14.7 

4.68 

5.69 

-3.54 

-5.60 

-6.46 

-6.32 

L93-398 

25.0 

3.94 

15.0 

4.27 

6.14 

-3.49 

-5.60 

-6.44 

-6.32 

L93-399 

23.3 

4.26 

16.2 

5.91 

5.87 

-3.31 

-5.27 

-6.09 

-6.00 

L93-400 

26.4 

4.19 

14.0 

4.62 

5.85 

-3.49 

-5.54 

-6.33 

-6.20 

L93-401 

13.5 

1.03 

6.3 

1.97 

4.10 

-2.13 

-3.54 

-4.06 

-4.02 

L93-402 

12.5 

1.78 

13.0 

3.09 

4.69 

-2.26 

-3.74 

-4.49 

-4.44 

Mean 

21.7 

3.71 

15.8 

5.21 

5.61 

-3.12 

-5.00 

-5.84 

-5.57 

StdErr 

0.184 

0.260 

0.276 

0.270 

MSD 

8.1 

2.91 

8.0 

3.54 

0.99 
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INSECTICIDAL  CONTROL  OF  THE  SUGARCANE  BORER  - 
AERIAL  APPLICATION  TEST,  1997 

T.  E.  Reagan,  L.  M.  Rodriguez,  A.  E.  Woolwine,  E.  A.  Ostheimer,  and  H.  P.  Schexnayder 

Department  of  Entomology 


Insecticidal  control  of  the  sugarcane  borer  (SCB)  was  evaluated  in  a  randomized  complete 
block  design  (4  replications,  only  2  for  Fury)  of  variety  'CP  74-383'  first  ratoon  sugarcane  at 
Glendale  Plantation,  Edgard,  LA  during  the  Summer  of  1997.  Treatments  were  randomly 
assigned  to  field  plots  (ca.  1.51  to  2.08  ac  each).  Each  treatment  was  applied  in  water  using  an 
Ag  Cat  B  aircraft  with  swaths  of  54  ft  calibrated  to  deliver  2  gpa.  Both  Confirm  treatments  were 
applied  with  CS-7  at  a  rate  of  0. 125  %  vol/ vol.  Swaths  in  all  applications  were  flagged  with  trucks 
to  help  minimize  drift.  SCB  infestations  were  monitored  weekly  and  plots  were  initially  treated 
when  5%  of  the  sugarcane  stalks  contained  live  larvae  in  the  leaf  sheaths  (30  June).  All  plots 
were  retreated  when  the  sugarcane  stalks  in  the  Confirm  0. 125  lb  ai/acre  treatment  contained  5  % 
live  larvae  in  the  leaf  sheaths  (13  August).  Insecticide  treatments  were  evaluated  by  counting  the 
number  of  dead  and  live  larvae  behind  the  leaf  sheaths  3  days  after  treatment  (DAT).  Yellow 
sugarcane  aphid  (YSA)  and  West  Indian  canefly  (WIC)  populations  were  also  monitored  weekly 
by  counting  the  total  number  of  each  on  20  leaves  (3rd  leaf  below  the  terminal  whorl)  per  plot. 

With  light  SCB  pressure  of  only  13%  bored  internodes  in  the  untreated  check  as  shown 
in  Table  1,  all  treatments,  except  the  Fury  and  Asana,  controlled  the  SCB  below  the  economic 
injury  level  of  10%  (bored  internodes).  Karate  and  Confirm  treatments  were  significantly  lower 
than  untreated  check  in  moth  emergence  per  stalk  (total  emergence  holes/75  stalks  per  plot). 
Percent  kill  3  DAT  for  Karate,  Asana,  and  Fury  insecticide  treatments  was  significantly  higher 
than  both  Confirm  treatments  and  the  untreated  check  following  the  first  insecticide  application. 
However,  effects  from  Confirm,  such  as  slipped  head  capsules,  were  observed  3  DAT  for  the  first 
application  reflecting  the  season  long  %  bored  internodes  and  the  number  of  moth  emergence  per 
stalk.  All  treatments  were  significantly  higher  in  %  kill  (3  DAT)  compared  to  the  untreated  check 
for  the  second  application.  Only  the  Asana  treatment  had  significantly  greater  numbers  of  YSA 
per  leaf  for  season  long  average.  Confirm  0.063  and  the  untreated  check  had  significantly  more 
WIC  season  long  than  the  other  treatments. 


This  study  was  assisted  in  by  Dr.  W.  H.  White,  USDA  entomologist  at  Houma. 
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Table  1.     Aerial  application  insecticide  study  for  control  of  the  sugarcane  borer,  Glendale 
Plantation,  Edgard,  LA,  1997. 


Treatment/ 
formulation 

Rate 

lb  (AI)/acre 

%  Bored 
Interaodes 

Moth 

emergence 

(No./stalk) 

%  SCB  kill  (3DAT) 
8/3            8/163 

Avg. 

YSA/ 

leaf 

Avg. 

WIC/ 

leaf 

Confirm  2L1 

0.125 

2.4a 

0.053a 

30.5b 

54.0a 

2.8ab 

6.  lab 

Confirm  2L1 

0.063 

3.1a 

0.057a 

26.7b 

43.5a 

2.3ab 

8.8b 

Karate  1EC 

0.03 

6.2ab 

0.120ab 

92.1a 

54.4a 

0.1a 

0.1a 

Asana  .66EC 

0.036 

7.1abc 

0.150abc 

77.2a 

65.7a 

6.6c 

0.5a 

Fury  1.5  EC2 

0.04 

11.8bc 

0.247bc 

93.4a 

72.8a 

4.7bc 

0.5a 

Untreated  check 

13.3c 

0.310c 

7.3b 

3.4b 

3.3ab 

9.3b 

P>F(ANOVA) 

0.01 

0.03 

0.0001 

0.01 

0.01 

0.04 

LSD  (0.05) 

6.4 

0.178 

27.3 

3.2 

8.3 

Significant  differences  were  not  observed  among  means  followed  by  the  same  letter,  [LSD  (P=0.05)].    Moth 
emergence  from  20  stalks  per  plot. 

'Applied  with  Triton  CS-7  at  0.125%  vol/vol. 
2Only  replicated  twice. 
3Analysis  by  LSMEANS  due  to  missing  data. 
Application  dates  30  June  and  13  August  1997. 


119 


IMPACT  OF  SUGARCANE  BORER  CONTROL  INSECTICIDES  ON 
NON-TARGET  ARTHROPODS,  1997 

T.  E.  Reagan,  A.  E.  Woolwine,  L.  M.  Rodriguez,  and  E.  A.  Ostheimer 

Department  of  Entomology 


Three  insecticide  treatments  were  evaluated  for  their  potential  suppression  of  non-target 
insects  in  sugarcane  borer  management.  Treatments  were  randomly  assigned  to  plots  (ca.  1.51 
to  2.08  ac  each)  according  to  a  randomized  complete  block  design  with  4  replications.  Plots  were 
treated  when  5  %  of  sugarcane  stalks  contained  live  larvae  of  third  instar  or  smaller  in  leaf  sheaths 
(30  June  and  13  August).  Treatments  were  applied  in  water  using  an  Ag  Cat  B  aircraft  with 
swaths  of  54  ft  delivering  2  gpa  finished  formulation.  Non-target  arthropods  were  monitored  from 
2  July  to  24  September  using  3  pitfall  traps  (pint  jars  filled  with  150ml  70%  ethanol  and  40ml 
mineral  oil)  embedded  to  the  soil  surface  near  the  center  of  each  plot  and  spaced  20m  apart. 
Traps  were  sheltered  by  a  22  cm  diameter  disc  supported  on  a  tripod  at  4  cm  above  the  surface. 

Following  the  first  application,  Confirm  treated  plots  had  significantly  more  5".  invicta, 
than  in  the  Karate  and  untreated  check  plots.  Karate  and  Asana  treated  plots  had  fewer  carabids 
than  the  untreated  plots.  Following  the  first  application,  Confirm  plots  showed  a  trend  for  higher 
numbers  of  spiders  that  was  significant  after  the  second  insecticide  application  (Table  1). 


This  study  was  assisted  in  by  Dr.  W.  H.  White,  USD  A  entomologist  at  Houma. 


120 


0) 

c 

CO 

o 

«-h 

a 

P 

«3 
<U 


o 

d" 

o 
o 

V* 


d 


<u 

X 
<u 

d 

.2 

03 

o 

& 

■  1— ( 

<u 

e3 

•—   t> 
<»   S£ 

•o  on 

o  '-' 

Oh       - 

-4— > 

H  r 

a  t3 

*-    & 


o. 

d 


d 
O 

d 


d 

t+H        03 

°     d 

c^  "P. 

o  32 

^    cS 

Ch    (U 

So 

w*    ° 


cm 


cm 


cm 


cm 


U 


co 


o3     •— j 


-.  g 

d  -rt 

0)  "P. 

s  I 

2  § 


CM 


O 

in 

•n 
eM 

03 
O 

q 

m 
cm 

ON 

o 

On 

cm 

CO 

in 

cm 

o 

T— ( 

co 

00 

cm 

on 

m 

CM 

o 

CM     CM     Tt     eM 


m    m    o    oo 
to    m    in    m 

o   o  ©   o 


00     CM     oo     o 
O    "<t    m    m 

ri   ci   ri    h 


.O 

X) 

X3 

03 

03 

O 

t^ 

00 

t~- 

00 

en 

CO 

i-H 

o 

1-H 

V) 

o 

m 

o   o 


oo 
o 


CO 


•n    r- 

CM     VO 


o   o   o   o 


in    oo 

CM     O 

o   d   o   o 


>     OO     00 

i-i    p    o 

dodo 


oo  r^  h 

iri  \q  ^O 

oo  d  <n    oo 

co  cm  in    co 


cm  cm  m  cm 

Tf  ON  t>  ON 

>d  o\  ^  ■* 

cm  co  vo  cm 


vo    in 

CO      CO      CM 

O    O    ^ 

odd 


U 

u  >c  J 
pq   vo   cm 

^   d    g 

d 

CO 

< 


4) 


d 
o 


o 

J3 


O     CM 


CM     VO 

o    in 

d   1-h' 

CO 


U   U 


<£. 

in 

> 

o 

o 

d 

2 

II 

< 

Oh 

5T 

Q 

A 

00 

P-,      hJ 


03 

> 
t-i 


u    2    o 
—<    p    > 


121 


LABORATORY  STUDIES  WITH  CONFIRM  INSECTICIDE  ON  THE 

SUGARCANE  BORER 

T.  E.  Reagan  and  Lance  M.  Rodriguez 
Department  of  Entomology 


Larval  mortality  and  developmental  effects  resulting  from  exposure  to  tebufenozide 
(Confirm®)  were  measured  in  the  sugarcane  borer,  Diatraea  saccharalis  (F.)  (Lepidoptera: 
Crambidae).  Dosage-mortality  baselines  were  determined  for  1st  and  newly  molted  3rd  instars  with 
tebufenozide  incorporated  into  an  artificial  diet.  The  lethal  concentrations  to  kill  50%  and  90% , 
LC50  and  LC^  ,  were  0.17  and  0.41  ppm  for  the  1st  instars  and  0.87  and  3.67  ppm  for  the  3rd 
instars,  respectively.  Developmental  effects  were  defined  to  include  mortality  as  well  as  physical 
impairment  and  retarded  or  prolonged  development.  Concentrations  causing  developmental  effects 
in  treated  larvae  (EC50  and  EC^-affective  concentrations)  were  5.8-  and  3.8-fold  lower  than  the 
LC50and  LC90,  respectively. 

The  critical  time  of  exposure  to  tebufenozide  was  determined  for  developmentally 
synchronous  3rd  instars  to  be  less  than  12  h  after  molting  (HAM).  As  shown  in  Table  1 ,  mortality 
through  adult  emergence  significantly  decreased  from  92%  (treatment  at  0  HAM)  to  30% 
(treatment  at  12  HAM),  when  exposed  to  tebufenozide  at  the  EC^.  For  surviving  larvae,  length 
of  development  time  until  pupation  was  significantly  increased  and  female  pupal  weight 
significantly  decreased  when  larvae  were  treated  at  0  HAM  into  the  3  rd  instar. 

Two  separate  attempts  to  select  for  resistance  to  tebufenozide  were  unsuccessful.  Both 
selected  colonies  were  lost  after  the  4th  generation  due  to  a  lack  of  oviposition.  Differences  were 
not  detected  in  fecundity  or  percent  egg  viability  for  5-d-old  3rd  instars  exposed  to  concentrations 
(EC5 ,  EC]5 ,  and  EC30)  of  tebufenozide  for  7  d.  Decreases  (P  <  0.01)  in  mean  female  pupal 
weights  were  detected  in  larvae  exposed  to  EC15  and  EC30  concentrations  . 

An  ovicidal  impact  using  serial  dilutions  of  tebufenozide  (10,  100,  and  200  ppm),  also 
was  detected.  Table  2  shows  that  percent  viability  was  reduced  from  98%  for  untreated  eggs  to 
61  %  for  eggs  dipped  in  10  ppm  and  below  6%  for  eggs  dipped  in  £  100  ppm. 


Portion  of  Thesis  Research  of  Lance  M.  Rodriguez,  Master  of  Science  Training  Program  in 
Sugarcane  Entomology;  approved  by  the  Graduate  School  of  Louisiana  State  University,  May 
1998. 
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Table  1 .  Effect  of  exposure  to  tebufenozide  on  3rd  instars  of  the  sugarcane  borer  of  different  ages 
24  hours  after  treatment  (N  > 95/treatment  age). 


Treatment  age1 

%  Affected2 

%  Larval 
Mortality3 

%  Generation 
Mortality4 

Untreated              Treated 

0 

0 

96 

87 

92a 

12 

3 

99 

29 

30b 

24 

7 

99   . 

6 

8d 

48 

94 

99 

7 

13c 

^ge  in  hours  after  molting  into  the  3rd  instar;  one  exposure,  either  12  or  24  h. 

2Larvae  were  considered  affected  if  they  exhibited  head  capsule  slippage  or  other  designated 

criteria  indicative  of  abnormal  molting. 

3Insects  that  died  before  pupation. 

4Generation  mortality  defined  as  failure  to  emerge  as  adults;  generation  mortality  for  untreated 

was  2  % ,  larval  mortality  0  % . 

Means  within  a  column  not  followed  by  a  common  letter  differ  significantly  according  to  contrast 

(a=0.05). 


Table  2.  Percent  survival  of  larvae  previously  treated  as  eggs  by  submerging  egg  clusters  into 
serial  concentrations  of  tebufenozide  for  30  seconds. 


Treatment1 


Water 

Water  +  acetone  (1:1) 
1  ppm  tebufenozide 
10  ppm  tebufenozide 
100  ppm  tebufenozide 
200  ppm  tebufenozide 


Total  No.  of 

Eggs 

(5  replicates) 

%  Survival2 

176 

97.7  a 

163 

98.7  a 

154 

97.4  a 

144 

61.1b 

173 

5.2  c 

129 

0.0  c 

*Eggs  submerged  for  30  seconds. 

Calculated  by  counting  the  number  of  live  larvae/total  no.  of  eggs.  Means  within  a  column  not 

followed  by  a  common  letter  differ  significantly  according  to  Tukey's  Studentized  Range  (HSD) 

Test  (a =0.05). 
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INSECTICIDAL  CONTROL  OF  THE  SUGARCANE  BORER  -  SMALL-PLOT  TEST,  1997 

T.  E.  Reagan,  E.  A.  Ostheimer,  L.  M.  Rodriguez,  A.  E.  Woolwine, 
and  H.  P.  Schexnayder,  Jr. 
Department  of  Entomology 


Insecticidal  control  of  the  sugarcane  borer  (SCB)  was  evaluated  in  a  randomized  complete 
block  design  (5  replications)  first  ratoon  sugarcane  at  the  St  Gabriel  Research  Station,  St.  Gabriel, 
LA  during  the  Summer  of  1997.  All  treatments  were  applied  to  18x30  ft  (3  -  6  ft  wide  rows)  plots 
utilizing  an  ATV  mounted  C02  sprayer  adjusted  to  14  inches  above  the  canopy.  Three  TK  2.5 
(Spraying  Systems,  Inc.)  nozzles  (1  per  row)  were  used  to  apply  a  10  gpa  finished  formulation. 
Prior  to  experiment  initiation,  the  study  field  was  treated  twice  (5  June  and  24  June)  with  Lorsban 
15G  at  15  lb. /A  to  suppress  red  imported  fire  ant  predation  on  SCB  larvae.  The  experiment  was 
treated  when  the  SCB  infestation  reached  treatment  threshold  (5  %  of  the  stalks  containing  live 
larvae  in  the  leaf-sheaths).  The  initial  application  was  made  18  July,  following  a  delay  caused  by 
weather  conditions.  Second  and  third  applications  were  made  on  4  August  and  27  August, 
respectively,  when  the  re-infestation  level  in  the  Asana  treated  plots  exceeded  threshold.  SCB 
injury  was  assessed  by  deterrnining  the  percentage  of  internodes  with  boring  and  emergence  holes 
from  75  randomly  selected  stalks  of  sugarcane  (15  stalks  /  plot)  in  each  treatment.  Due  to  lateness 
of  the  first  application,  the  first  internode  (if  bored)  was  dropped  from  the  analysis  if  the  stalk  had 
12  or  more  internodes.  Confirm  treatments  were  applied  with  Latron  CS-7  at  0. 125  %  v/v.  Data 
were  analyzed  using  ANOVA  and  LSD. 

As  shown  in  Table  1 ,  only  the  Confirm  0. 125  lb(AI)/acre,  Confirm  0.090  lb(AI)/acre  and 
the  Baythroid  treatments  resulted  in  less  than  the  10%  bored  internodes  economic  injury  level. 
All  treatments  except  the  Lepinox  and  DPX  MP062  treatments  had  a  significantly  smaller 
percentage  of  bored  internodes  than  the  untreated  check  (40.8%).  The  Confirm,  Baythroid,  FCR 
4545,  Fury,  Asana,  TD  2344-02,  Tracer  0.067  lb(AI)/acre,  and  Crymax  treatments  had 
significantly  fewer  moth  emergence  holes  than  the  untreated  check.  The  number  of  emergence 
holes  in  the  Tracer  0.045  lb(AI)/acre,  Lepinox,  and  DPX  MP062  treatments  were  not  different 
from  the  untreated  control. 
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Table  1 .     Small-plot  insecticide  test  to  assess  experimental  chemicals  for  control  of  the  sugarcane 
borer,  St.  Gabriel  Research  Station,  1997. 


Moth 

Treatment/ 

Rate 

%  Bored 

emergence 

formulation 

lb  (AI)/acre 

Internodes 

(No. /stalk) 

Confirm  70Wa 

0.125 

6.63a 

.33a 

Baythroid  2L 

0.033 

9.26ab 

.55a 

Confirm  70Wa 

0.090 

9.88ab 

.57a 

FCR  4545  ISC 

0.016 

10.61ab 

.63ab 

Confirm  70Wa 

0.060 

12.03ab 

.63ab 

Fury  1.5EC 

0.040 

12.98ab 

.64abc 

Asana  .66EC 

0.036 

14.46b 

.81abc 

TD  2344-02  .83 

0.035 

14.85b 

.62ab 

Tracer  4SC 

0.067 

28.32c 

1.71cd 

Crymax0.19WDG 

0.019 

30.67c 

1.19bcd 

Tracer  4SC 

0.045 

32.92c 

1.20de 

Lepinox  .019WDG 

0.019 

33.60cd 

1.64de 

Check  (untreated) 

40.85de 

1.80e 

DPXMP062  1.25EC 

0.090 

41.72e 

1.75de 

P>F(ANOVA) 

0.0001 

0.0001 

LSD(0.05) 

0.0742 

0.5652 

Significant   differences   were   not   observed   among   means   followed  by   the   same   letter 
(P=0.05,LSD).  Moth  emergence  from  15  stalks  per  plot. 
aApplied  with  Latron  CS-7  at  0.125%  vol/vol. 
Application  dates  7  July,  8  August  and  27  August  1997. 
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SOIL  INSECTICIDE  IMPACT  TEST,  1996  -  1997 

T.  E.  Reagan,  E.  A.  Ostheimer,  A.  E.  Wool  wine,  and  L.  M.  Rodriguez 

Department  of  Entomology 


The  influence  of  the  soil  insecticide  phorate  (Thimet)  on  non-target  insects,  wireworm 
injury,  sugarcane  borer  (SCB)  injury,  and  yield  of  LCP  85-384  was  evaluated  in  a  randomized 
block  design  (4  replications)  in  two  fields  in  the  Lake  Charles  area  during  1996-97.  Three 
treatments  utilizing  Thimet  20G  at  1 .5  lbs.  ai  /  A  ( 7.5  lbs.  granules)  plus  an  untreated  check  were 
used:  A  (Phorate  Fall),  B  (Phorate  Spring),  C  (Untreated  Check),  and  D  (Phorate  Fall  and 
Spring).  Fall  treatments  were  banded  over  the  seed  cane  in  the  planting  furrow.  Spring  treatments 
were  applied  in  the  off-bar  furrow  before  covering.  Insecticide  effect  on  non-target  insects  was 
assessed  using  pit-fall  traps  (2  traps/plot  repeated  3  times;  6/10/97-7/2/97,  7/2/97-7/25/97, 
7/25/97-8/21/97).  SCB  injury  was  assessed  by  determining  the  percentage  of  bored  interaodes 
from  300  randomly  selected  stalks  of  sugarcane  (75  stalks/plot)  in  each  treatment.  Yield  was 
calculated  from  3  randomly  selected  weighed  samples  (20  foot  sections  of  a  3  row  heap)  of 
unburned,  green,  wholestalk  sugarcane.  Plantcane  viability  was  estimated  by  counting  the  number 
of  shoots  on  ten  -  60  ft  sections  of  rows  in  each  plot  after  Fall  and  Spring  shoots  were  12  in.  tall. 

Results  from  the  North  Ward  Line  Field  located  in  Calcasieu  Parish  indicated  a  significant 
44%  to  54%  decrease  in  the  mean  number  of  crickets  and  red  imported  fire  ants  (RIFA)  in 
treatments  D  (Phorate  Fall  and  Spring)  and  A  (Phorate  Fall)  compared  to  C  (untreated  check). 
Treatment  D  (Phorate  Fall  and  Spring)  had  a  2  1/2  fold  increase  in  bored  interaodes  and  an  8.4% 
reduction  in  yield  compared  to  C  (untreated  check)  which  also  were  significant  (See  Table  1).  No 
differences  among  stand  counts  were  detected  between  treated  and  untreated  plots  at  the  Walker 
field  in  Welsh  (See  Table  2).  In  the  North  Ward  Line  field  location  in  Calcasieu  Parish, 
differences  were  detected  between  treatments  in  Spring  stand  counts.  Wireworm  infestation  in 
this  field  the  previous  fall  averaged  approximately  one  wireworm  larvae  (  Conoderus  and 
Melanotus  spp.)  per  bait  sample. 


Portion  of  on-going  Ph.D.  research  program  of  E.  A.  Ostheimer;  Dr.  W.  H.  White,  USDA- 
Houma  assists  by  serving  on  graduate  advisory  committee. 
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Table  1.    Effects  of  soil  insecticide  on  non-target  insects,  SCB  injury,  and  yield.  North  Ward  Line  Field, 
Calcasieu  Parish,   1997. 


Treatment 

Non-target  Insects  (mean  per  trap) 

Bored  Joints 

Yield 

Crickets 

PJFA 

(%  bored) 

(Tons/Acre) 

D  (Phorate  Fall  &  Spring) 

1.375a 

18.08a 

7.259b 

33.57a 

A  (Phorate  Fall) 

1.667a 

21.88a 

3.120a 

37.06b 

B  (Phorate  Spring) 

2.250ab 

41.67b 

3.237a 

34.88ab 

C  (Check) 

3.000b 

39.67b 

3.025a 

36.40b 

Significant  differences  not  observed  among  means  followed  by  the  same  letter  [LSD  (P=0.05)]. 
Field  was  inadvertently  treated  for  SCB  control  on  8/18/97. 


Table  2.  Stand  Counts  in  phorate  treated  and  untreated  field  plots,  1996-1997. 

Fall  Stand  Counts  Spring  Stand  Counts 

(Shoots/Acre  (Shoots/Acre) 

Treated      Untreated        P>F(ANOVA)     Treated      Untreated      P>F(ANOVA) 

North  Ward  Line  Field  20853a       18271a  0.1187  25372a      22892b  0.0407 

Walker  Field  19156a       19327a  0.8691  27909a      26953a  0.5971 

Equivalent  of  8  replications  per  mean 

Significant  differences  not  observed  among  means  followed  by  the  same  letter  [LSD  (P=0.05)]. 

Dates  of  stand  counts  were  12/23/96  and  4/9/97  (Calcasieu)  and  1 1/1 1/96  and  4/18/97  (Jeff  Davis). 
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INSECTICIDAL  CONTROL  OF  THE  WEST  INDIAN  CANEFLY  - 
SMALL  PLOT  INSECTICIDE  TEST,  1997 

T.  E.  Reagan,  L.  M.  Rodriguez,  A.  E.  Woolwine,  and  E.  A.  Ostheimer 

Department  of  Entomology 


Insecticidal  control  of  the  West  Indian  canefly  (WIC)  was  evaluated  in  a  randomized 
complete  block  design  (5  replications)  of  variety  'CP74-383'  first  ratoon  sugarcane  at  Glendale 
Plantation,  Edgard,  LA  during  the  Summer  of  1997.  Treatments  were  randomly  assigned  to  field 
plots  3  rows  x  30  ft  long.  Each  treatment  was  applied  in  water  using  a  C02  backpack  sprayer 
with  two  8004  T-Jet  flat  fan  spray  tips  per  row  positioned  to  apply  the  spray  upward  into  the 
whorl  of  the  sugarcane  plants.  Output  pressure  was  32  psi,  and  the  sprayer  was  calibrated  to 
deliver  16  gpa.  Insecticide  treatments  were  applied  on  15  September  and  evaluated  18  September, 
25  September,  and  15  October  by  counting  the  number  of  live  WIC  per  leaf  (3rd  leaf  below  the 
whorl)  for  12  plants  per  plot. 

All  insecticide  treatments  significantly  reduced  the  number  of  WIC  3  DAT  compared  to 
the  untreated  check.  The  same  results  were  observed  on  25  September.  However,  on  15  October 
(1  month  after  treatment)  Provado  and  the  lower  Orthene  0.25  treatment  had  significantly  more 
WIC  than  all  treatments  including  the  untreated  check. 

Table  1.     Small-plot  insecticide  test  for  control  of  the  West  Indian  canefly  on  sugarcane, 
Glendale  Plantation,  Edgard,  LA,  1997. 


Rate  (AI/A) 

No.  ofWIC/Leaf 

Treatment/Formulation 

9/18 

9/25 

10/15 

Methyl  Parathion  4E 

0.5 

0.01a 

3.52a 

10.01a 

Orthene  75W 

0.5 

0.43a 

1.33a 

10.03a 

Provado  1.6F 

0.03 

0.50a 

1.05a 

18.02b 

Karate  2  CS 

0.025 

0.73a 

1.30a 

8.82a 

Orthene  75W 

0.25 

0.93a 

2.63a 

18.32b 

Untreated  Check 

38.7b 

58.68b 

5.5a 

P>F(ANOVA) 

0.0001 

0.0001 

0.0001 

LSD(P=0.05) 

5.39 

9.09 

6.22 

Significant  differences  were  not  observed  among  means  followed  by  the  same  letter;  application 
date  15  September  1997. 
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ECOLOGY  AND  LOSS  ASSESSMENT  OF  SELECTED  HOMOPTERAN 
INSECT  PESTS  ON  SUGARCANE:  INTERACTIONS  WITH  THE  FIRE  ANT 

T.  E.  Reagan  and  A:  E.  Wool  wine 
Department  of  Entomology 


Field  studies  in  1995,  1996,  and  1997,  using  insecticides  to  alter  population 
densities  of  the  yellow  sugarcane  aphid,  Sipha  flava  (Forbes),  West  Indian  canefly, 
Saccharosvdne  saccharivora  (Westwood)  and  pink  sugarcane  mealybug,  Saccharicoccus 
sacchari  (Cockerell),  indicated  that  sugarcane  infested  by  these  insects  during  the  mid  and 
late  season  in  July,  August  and  September,  would  not  decrease  sugar  quality  (as  measured 
by  Brix,  polarity,  sucrose,  purity,  and  theoretical  recoverable  sugar  per  ton  (TRS).  There 
was  no  apparent  indication  that  these  Homoptera  stressed  sugarcane  (indicated  by 
concentrations  of  free  amino  acids  in  extracted  sugarcane  juice).  A  very  slight,  but 
significant  increase  in  the  percent  Brix  was  observed  in  sugarcane  juice  extracted  from 
stalks  washed  free  of  mealybug-related  contamination.  TRS  calculations  in  the  aphid  and 
canefly  infested  plots  in  1995  indicated  a  potential  for  $1.35  to  $13.90  increase  in  profits 
per  acre  in  cane  averaging  at  least  26.5  metric  tons  per  acre  and  suggests  Homopteran 
feeding  actually  increased  yields.  Given  that  Homoptera  are  a  source  of  carbohydrates  for 
ants  and  do  not  appear  to  cause  yield  loss,  the  pest  status  of  sugarcane  Homoptera  is  being 
reconsidered. 

In  weekly  surveys  of  all  nodes  of  30  plants,  red  imported  fire  ants,  Solenopsis 
wagneri  Santschi  were  more  commonly  observed  foraging  around  the  upper  nodes  of 
sugarcane,  often  having  pink  sugarcane  mealybugs,  than  on  lower  nodes  usually  devoid 
of  mealybugs.  Ants  were  associated  with  mealybugs  in  1996  and  1997,  and  thus  were  in 
closer  proximity  to  prey  on  the  sugarcane  borer  in  plots  subjected  to  insecticidal 
treatments.  In  1997,  canefly  honey  dew  broadcast  on  the  leaf  surfaces  also  appeared  to 
disrupt  the  mealybug-ant  relationship.  These  data  also  suggested  that  as  mealybug 
colonies  died  out  near  the  end  of  the  season,  ants  were  less  frequently  associated  with 
mealybugs.  In  our  studies,  ants  did  not  tend  caneflies  and  rarely  tended  yellow  sugarcane 
aphids  for  honey  dew. 

Data  collected  following  the  seeding  of  four  different  winter  (legume)  cover  crops 
in  sugarcane  suggested  that  neither  cover  crop  cultivar  nor  biomass  substantially 
influenced  arthropod  predator  densities. 


Portion  of  Dissertation  Research  of  A.  E.  Woolwine,  Ph.D.  Training  Program  in 
Sugarcane  Entomology;  approved  by  the  Graduate  School  of  Louisiana  State  University, 
May  1998.  Dr.  W.  H.  White,  USDA-Houma,  assisted  this  work  by  serving  on  the 
graduate  advisory  committee. 
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ASSESSMENT  OF  VARIETAL  RESISTANCE  TO  THE  SUGARCANE  BORER 

T.  E.  Reagan,  E.  A.  Ostheimer,  L.  M.  Rodriguez, 

A.  E.  Woolwine,  and  H.  P.  Schexnayder,  Jr. 

Department  of  Entomology 


Sugarcane  resistance  to  the  sugarcane  borer,  Diatraea  saccharalis.  (SCB)  is  categorized  as; 
a  combination  of  physical  characteristics  that  hinder  boring  (i.e.  rind  hardness,  leaf-sheath 
appression),  cultivar  specific  tolerance  to  boring,  and  antibiosis  mechanisms  that  contribute  to  the 
differential  survival  of  bored  in  larvae.  The  extent  of  this  resistance  is  infestation  level  dependent. 
Heavy  borer  pressure  results  in  more  bored  internodes  even  in  cultivars  considered  highly 
resistant.  Several  factors  contribute  to  seasonal,  area  wide  SCB  infestation  levels  such  as  weather 
conditions,  predator  and  parasite  numbers,  and  indigenous  borer  populations.  Expansive  acreage 
of  cultivars  with  elevated  moth  production  increases  endemic  SCB  populations  and  imposes 
additional  pressure  on  resistance  varieties.  For  this  reason,  we  also  report  moth  production  for 
each  cultivar  in  these  tests. 

Test  plots  for  assessing  SCB  varietal  resistance  in  L-94  and  L-95  series  cultivars  were 
planted  September  20,  1996  on  Glendale  Plantation,  Killona,  LA.  A  randomized  block  design 
replicated  four  times  was  used  with  each  block  containing  two  plots  of  the  commercial  cultivars 
LCP85-384,  CP74-383,  LCP82-89,  and  CP70-321  and  one  plot  of  the  L-94  and  L-95  cultivars. 
No  chemical  controls  for  SCB  were  applied  in  the  test  and  natural  control  from  fire  ants  was 
suppressed  by  applying  granular  Lorsban  in  late  June.  A  15  stalk  sample  was  cut  from  each  plot 
on  November  24,  1997  (four  replications  =  60  stalks  per  L-94  and  L-95  cultivar  and  120  stalks 
per  commercial  cultivar).  Sample  stalks  were  examined  to  determine  the  number  of  bored 
internodes,  internodes  with  moth  emergence  holes,  and  the  total  number  of  internodes. 

All  cultivars  in  the  test  (including  commercials)  exceeded  the  SCB  general  economic  injury 
level  threshold  of  10%  bored  internodes.  Cultivars  L94-428  and  L94-432  had  the  most  bored 
internodes  (36.3%  and  35.8%  respectively)  and  produced  more  than  41,000  moths  per  acre. 
Commercial  cultivars  LCP85-384  and  CP74-383  were  also  heavily  bored  (33.5%  and  34.9%, 
respectively),  but  CP74-383  produced  60%  fewer  moths.  L95-466,  CP70-321  and  L95-472  all 
produced  less  than  12,000  moths  per  acre  and  L95-466  had  the  lowest  recorded  bored  joints 
(13.8%). 

Host  plant  resistance  to  target  pest  insects  remains  an  important  component  of  the 
sugarcane  IPM  system  providing  growers  with  proven  methodology  for  rmnimizing  the  economic 
impact  of  the  sugarcane  borer.  Resistant  varieties  reduce  pest  damage  at  little  or  no  cost  to  the 
grower.  Our  research  now  provides  additional  assessment  criteria  for  selecting  resistant  cultivars. 
Incorporating  the  cultivar 's  pest  survival  rating  better  allows  us  to  flag  varieties  which  enhance 
SCB  populations,  involves  little  additional  data  collection,  and  enhances  the  efficiency  and  value 
of  the  entomological  component  in  sugarcane  breeding  and  varietal  development  at  the  LSU 
Agricultural  Center. 
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Table  1.  Sugarcane  borer  damage  and  moth  production  on  1994  and  1995  L  series  cultivars  and 
four  commercial  varieties  during  1997,  Glendale  Plantation,  Killona,  LA.  Test  was 
planted  September  20,  1996  and  samples  cut  November  24,  1997. 


Variety 

%  Bored 

Stalks/Acre 

Moths/ Acre 

Interaodes* 

Production** 

L94-428 

36.3a 

36603 

41,483a 

L94-432 

35.8a 

37434 

41,177a 

L95-482 

28.6abcd 

44846 

37,372a 

LCP85-384 

33.5ab 

46661 

35,255ab 

L95-495 

31.3abc 

38871 

29,801abc 

L94-424 

27.0abcde 

33880 

29,363abc 

L95-467 

25.4bcdef 

42350 

26,822abcd 

L95-477 

33. lab 

32897 

25,587abcde 

CP74-383 

34.9a 

26318 

21,050bcde 

L94-426 

24.2bcdefg 

36830 

20,870bcde 

LCP82-89 

22.1cdefgh 

36754 

17,764cde 

L95-461 

19.1efgh 

32897 

17,545cde 

L95-469 

28.4abcde 

31490 

17,494cde 

L95-462 

15.3gh 

40838 

16,789cde 

L94-433 

22.7cdefgh 

39779 

15,028cde 

L95-466 

13.8h 

43409 

ll,576de 

CP70-321 

16.0fgh 

30250 

10,588de 

L95-472 

19.8defgh 

43711 

9,714e 

MSD0.05 

9.47 

16,252 

Means  in  the  same  column  followed  by  the  same  letter  are  not  significantly  different. 


Acknowledgment:  The  sugarcane  entomology  program  would  like  to  express  appreciation  for 
help  from  other  members  of  the  sugarcane  variety  development  and  breeding  program  for  then- 
assistance  in  cutting  the  seed-cane,  planting,  and  harvesting  the  plots. 
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SUGARCANE  PATHOLOGY  RESEARCH 

J.  W.  Hoy,  L.  B.  Grelen,  and  Z.  Yin 
Department  of  Plant  Pathology  and  Crop  Physiology 


STALK  ROT  RESEARCH 

Billet  planting  research: 

Results  comparing  billet  and  whole  stalk  planting  were  obtained  from  one  field  experiment 
in  second  stubble,  two  experiments  in  first  stubble,  and  11  experiments  in  plant  cane.  The  field 
experiments  examined  the  effects  of  various  treatments  including  varieties,  locations,  planting 
dates,  fall  fertilizer,  fungicides,  organic  amendments,  and  a  resistance  inducer.  These 
experiments  were  conducted  in  cooperation  with  American  Sugar  Cane  League  agronomists  and 
commercial  growers.  In  addition,  an  experiment  was  conducted  to  determine  the  effects  of 
combine  harvester  settings  on  the  type  and  amount  of  physical  billet  damage. 

An  experiment  with  three  varieties,  CP  70-321,  LCP  82-89,  and  CP  85-800,  was 
completed  through  second  stubble  (Table  1).  This  experiment  revealed  that  differences  exist 
among  varieties  in  tolerance  to  billet  planting.  Yields  in  billet  and  whole  stalk  planted  LCP  82-89 
were  comparable.  Whereas,  overall  yields  of  CP  85-800  were  higher  in  the  whole  stalk  planting, 
and  yields  of  CP  70-321  were  markedly  lower  in  the  billet  planting. 

The  results  from  two  experiments  in  first  stubble  planted  with  two  varieties,  CP  70-321 
and  LCP  85-384,  were  variable  (Tables  2  and  3).  Yields  of  CP  70-321  were  higher  both  seasons 
at  a  location  with  heavy  clay  soil  in  St.  Mary  Parish,  and  a  major  decrease  in  yield  occurred  in 
first  stubble.  In  contrast,  yield  from  the  billet  planting  was  higher  both  years  in  silt  loam  soil  at 
the  Pointe  Coupee  Parish  location.  Yield  of  LCP  85-384  was  higher  both  years  in  the  whole  stalk 
planting  in  St.  Mary  Parish.  In  Pointe  Coupee  Parish,  plantcane  yield  was  higher  in  the  whole 
stalk  planting,  but  the  yields  of  the  billet  and  whole  stalk  plantings  were  similar  in  first  stubble. 

Plantcane  results  were  obtained  from  11  experiments  during  1997.  A  large  experiment 
was  conducted  in  Pointe  Coupee  Parish  comparing  the  effects  of  fungicides  and  fall  fertilizer  (15- 
45-45)  on  billet  and  whole  stalk  plantings  of  CP  70-321  and  LCP  85-384  (Table  4).  With  no  fall 
fertilizer,  whole  stalk  planting  yield  was  higher  for  CP  70-321,  but  when  fertilizer  was  applied, 
yields  of  whole  stalk  and  billet  planting  were  the  same.  Yield  was  higher  in  the  whole  stalk 
planting  of  LCP  85-384,  and  fertilizer  did  not  increase  billet  planting  yield.  Three  fungicides, 
methoxy  aery  late  (Quadris),  metalaxyl  (Ridomil),  and  propiconazole  (Tilt),  were  applied  at 
planting  by  spraying  cane  in  the  planting  furrow.  Propiconazole  was  applied  at  two  rates  and  in 
combination  with  metalaxyl.  Each  chemical  also  was  applied  with  and  without  an  adjuvant. 
Ridomil  increased  spring  shoot  population  in  CP  70-321 ,  but  no  fungicide  treatment  had  any  effect 
on  yield  of  either  variety.  A  second  experiment  was  conducted  at  the  same  location.  A  chemical 
known  as  a  resistance  inducer  (BTH,  Novartis,  Inc.)  was  applied  to  emerged  shoots  of  billet 
planted  LCP  85-384.  Spring  shoot  and  millable  stalk  populations  were  not  increased. 
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LCP  85-384  was  planted  as  billets  and  whole  stalks  on  two  different  dates  in  the  same  field 
on  a  farm  in  Rapides  Parish  (Table  5).  Propiconazole  was  applied  to  billets  as  they  emerged  from 
the  planter,  while  others  were  planted  without  treatment  on  the  August  13  planting  date,  and  all 
billets  were  treated  on  the  August  23  planting  date.  Early  planting  did  not  result  in  higher  yield 
from  billet  planting.  Yield  was  higher  for  the  whole  stalk  planting  on  August  13;  however,  billet 
planting  yield  was  increased  by  propiconazole  treatment  and  was  not  significantly  different  from 
the  whole  stalk  planting  yield.  For  the  August  23  planting  date,  millable  stalk  population  was 
higher  for  the  billet  planting,  but  tonnage  and  sugar  per  acre  yields  for  both  planting  types  were 
not  significantly  different. 

Billet  and  whole  stalk  planting  was  compared  for  CP  70-321  and  LCP  82-89  with  and 
without  metalaxyl  treatment  at  a  location  in  Iberville  Parish  (Table  6).  In  this  experiment,  yields 
for  billet  and  whole  stalk  plantings  were  the  same  for  both  varieties.  Metalaxyl  treatment  had  no 
effect  on  yield.  Two  additional  experiments  were  conducted  in  Iberville  Parish;  however,  only 
millable  stalk  population  counts  were  obtained  from  these  tests.  At  one  location,  stalk  population 
was  higher  in  the  billet  planting  than  in  the  whole  stalk  planting  of  LCP  85-384.  Four  fungicides, 
metalaxyl,  propiconazol,  tebuconazole  (Folicur),  and  triadimefon  (Bayleton),  were  applied  with 
and  without  crop  oil.  No  fungicide  increased  yield.  At  the  other  location,  stalk  populations  were 
the  same  for  billet  and  whole  stalk  plantings  of  CP  70-321,  LCP  82-89,  and  LCP  85-384. 
Metalaxyl,  tebuconazole,  and  triadimefon  were  applied  to  billets.  Metalaxyl  increased  yield  and 
triadimefon  decreased  yield  for  two  of  three  varieties. 

Three  experiments  were  conducted  at  the  Sugar  Research  Station,  St.  Gabriel,  LA.  In  the 
first  experiment,  billets  and  whole  stalks  of  CP  70-321  and  LCP  85-384  were  planted,  and  billets 
were  treated  in  furrow  with  metalaxyl,  propiconazole,  and  metalaxyl  -I-  propiconazole  (Table  7). 
Yield  from  the  whole  stalk  planting  was  higher  for  CP  70-321,  and  fungicides  did  not  increase 
yield.  Propiconazole  treatment  increased  yield  of  the  LCP  85-384  billet  planting  to  the  same  level 
as  the  whole  stalk  planting.  A  second  experiment  compared  the  effects  of  a  wide  variety  of 
chemical  treatments  on  billet  planted  CP  70-321  in  a  small  plot  test.  Thirteen  fungicides  including 
baking  soda,  benomyl  (Benlate),  captan,  chlorothalonil  (Bravo  and  Daconil),  fenbuconazole 
(Indar),  mancozeb  (Dithane  —45),  metalaxyl,  methoxy  aery  late,  PCNB  (Terrachlor), 
propiconazole,  and  CGA  173506  were  applied  as  dip  treatments.  Metalaxyl  was  applied  in 
combination  with  chlorothalonil,  mancozeb,  PCNB,  and  propiconazole  in  dip  treatments  and 
singly  as  a  soil  drench  after  planting.  Fall  fertilizer,  municipal  biosolids,  and  humic  extract  were 
applied  to  billets  in  the  planting  furrow.  Resistance  inducer  was  applied  to  shoots  once  they 
emerged.  None  of  the  treatments  increased  millable  stalk  population.  A  third  experiment 
compared  the  effect  of  resistance  inducer  when  applied  to  standing  cane  before  cutting  for  seed. 
CP  65-357  and  LCP  82-89  were  treated  then  cut  and  planted  as  billets.  Millable  stalk  population 
was  not  increased  by  resistance  inducer  treatment. 

An  experiment  conducted  in  cooperation  with  Cameco,  Inc.,  determined  the  effects  of 
different  combine  harvester  settings  on  billet  characteristics  and  damage.  Ideas  tested  were:  1 .) 
that  lowering  the  elevator  and  rotating  to  a  less  acute  angle  would  reduce  flexing  and  cracking  of 
the  stalk  rind,  2.)  that  wrapping  the  supports  at  the  junction  of  the  base  cutter  shaft  and  blade 
would  reduce  impact  wounds  to  the  ends  of  billets  entering  the  harvester,  3.)  that  a  lower  engine 
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speed  would  reduce  billet  damage,  and  4.)  that  disconnecting  the  fin-roller  would  reduce  impact 
wounds.  The  only  billet  characteristics  significantly  affected  by  harvester  settings  were  length, 
number  of  damaged  internodes,  and  frequency  of  flex  wounds.  Fins  could  not  be  removed  from 
the  first  roller,  so  it  was  disconnected.  However,  interaode  damage  was  increased  because  of 
uneven  feed  and  flow  of  billets  through  the  harvester  when  it  was  turned  off.  The  lowest  level 
of  flex  wounds  occurred  when  the  elevator  was  lower  and  at  a  less  acute  angle.  Impact  wounds 
were  lowest  when  the  supports  of  the  base  cutter  were  wrapped. 

Breeding  for  resistance: 

During  1997, 79  clones  representing  Fj  progeny  from  eight  crosses  between  S.  spontaneum 
lines  and  commercial  hybrids  made  by  Dr.  Dave  Burner  as  part  of  the  USDA-ARS  basic  breeding 
program  were  screened  for  resistance  to  red  rot.  The  results  indicated  that  15%  were  highly 
resistant  and  16%  were  moderately  resistant.  The  clones  tested  had  been  pre-selected  for 
desirable  agronomic  characteristics  (all  with  large  stalk  size  and  half  with  higher  sucrose).  The 
objective  is  to  identify  and  utilize  new  parents  to  develop  varieties  with  resistance  to  red  rot  that 
may  exhibit  improved  tolerance  of  billet  planting. 

RATOON  STUNTING  DISEASE  RESEARCH 

RSD  testing  service: 

An  RSD  testing  service  for  the  Louisiana  sugarcane  industry  was  initiated  during  1997. 
The  service  fulfilled  five  functions:  monitoring  of  clones  in  the  sugarcane  Variety  Selection 
Program,  testing  all  planting  material  used  to  initiate  the  Variety  Release  Program,  testing  plant 
material  to  provide  source  plants  for  tissue  culture  of  seedcane,  providing  an  independent 
assessment  of  the  RSD  status  of  Kleentek  seedcane  sources,  and  monitoring  RSD  in  grower  fields. 
The  results  are  summarized  in  Table  8. 

RSD  detection  in  the  industry: 

The  results  from  RSD  testing  of  grower  fields  provided  information  about  the  status  of  the 
disease  in  the  industry  and  the  performance  of  "clean  seedcane"  programs.  The  average  infection 
level  across  all  samples  was  13%.  The  average  infection  levels  for  different  crop  cycle  years, 
clean  seedcane  programs,  clean  seedcane  programs  by  crop  cycle  year,  and  clean  seedcane 
program  by  disease  severity  level  are  shown  in  tables  9-12,  respectively.  RSD  infection  level  was 
higher  in  successive  crop  cycle  years.  Kleentek  seedcane  programs  are  apparently  controlling 
RSD  better  than  heat  treatment. 

SELECTION  OF  RESISTANT  VARIETIES 

Five  of  eight  experimental  varieties  received  a  resistant  rating  based  on  levels  of  natural 
mosaic  infection  detected  in  outfield  yield  trials  (Table  13).  Evaluation  of  experimental  varieties 
for  smut  resistance  found  that  20  (65%),  9  (29%),  and  2  (6%)  of  31  clones  were  resistant, 
moderately  susceptible,  and  highly  susceptible,  respectively,  in  an  inoculated  test  (Table  14). 
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Table  1 .  Results  from  a  three-year  crop  cycle  comparing  billet  and  whole  stalk  planting  in  an 
experiment  conducted  in  Vermillion  Parish.    


Planting 

Tons  per 

acre 

Sugar 

per  acre 

(lbs.) 

Variety 

1995 

1996 

1997 

1995 

1996 

1997 

CP  70-321 

Whole 

47.7* 

42.3* 

12.0 

10053* 

7466* 

2623 

Billet 

39.2 

29.0 

12.0 

7693 

4778 

2858 

LCP  82-89 

Whole 

40.0 

41.4 

18.9 

8440 

7453 

3304 

Billet 

38.4 

43.4 

20.2 

8037 

7387 

3384 

CP  85-800 

Whole 

45.7 

42.1 

33.2 

9875 

8346* 

6541 

Billet 

41.4 

34.1 

30.9 

8885 

5888 

6022 

Values  within  a  column  and  year  followed  by  an  asterisk  were  significantly  greater  than  the  value 
for  the  other  planting  type. 


Table  2.  Results  from  plantcane  and  first  stubble  of  an  experiment  comparing  billet  and  whole 
stalk  planting  in  St.  Mary  Parish. 


Planting 

Tons 

per 

acre 

Sugar 

per 

acre  (lbs.) 

Variety 

1996 

1997 

1996 

1997 

CP  70-321 

Whole 

36.4* 

19.5* 

8204* 

4798* 

Billet 

31.9 

16.8 

7245 

3795 

LCP  85- 

Whole 

49.3* 

39.4* 

11064 

8572 

384 

Billet 

44.7 

35.8 

10449 

7461 
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Table  3.  Results  from  plantcane  and  first  stubble  of  an  experiment  comparing  billet  and  whole 
stalk  planting  in  Point  Coupee  Parish. 


Planting 

Tons 

per 

acre 

Sugar 

per 

acre  (lbs.) 

Variety 

1996 

1997 

1996 

1997 

CP  70-321 

Whole 

37.9 

35.6 

8426 

8462 

Billet 

41.4* 

41.5* 

9170* 

9837* 

LCP  85- 

Whole 

50.5 

49.3 

11284* 

11293 

384 

Billet 

45.5 

48.8 

10017 

11045 

Values  within  a  column  and  year  followed  by  an  asterisk  were  significantly  greater  than  the  value 
for  the  other  planting  type. 


Table  4.  Results  from  plant  cane  comparing  billet  and  whole  stalk  planting  in  an  experiment  with 
and  without  fertilizer  conducted  in  Point  Coupee  Parish  during  1997. 


Planting 

Tons 

per 

acre 

Sugar 

per 

acre  (lbs.) 

Variety 

No 

Fertilizer 

No 

Fertilizer 

CP  70-321 

Whole 

50.5* 

50.5 

11199* 

10868 

Billet 

41.4 

48.9 

9189 

10619 

LCP  85- 

Whole 

60.8* 

63.3* 

13508* 

14209* 

384 

Billet 

51.0 

52.6 

11278 

11753 

Values  within  a  column  and  variety  followed  by  an  asterisk  were  significantly  greater  than  the 
value  for  the  other  planting  treatment. 
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Table  5.  Results  from  plant  cane  comparing  billet  and  whole  stalk  planting  of  LCP  85-384  at  two 
dates  with  and  without  a  Tilt  fungicide  treatment  in  an  experiment  conducted  in  Rapides 
Parish  during  1997. 


Planting 

Stalks 

Tons 

Sugar  per 

Sugar  per 

date 

Treatment 

per  acre 

per  acre 

ton  (lbs.) 

acre  (lbs.) 

Aug  13 

Whole 

55582  a 

57.1a 

232  a 

10601  a 

Billet  +  Tilt 

48332  ab 

50.2  ab 

232  a 

9302  ab 

Billet 

43572  b 

42.6  b 

223  a 

7594  b 

Aug  23 

Whole 

45663  b 

49.7  a 

234  a 

9290  a 

Billet  +  Tilt 

51874  a 

55.5  a 

236  a 

10490  a 

Values  within  a  column  and  planting  date  followed  by  the  same  letter  were  not  significantly 
different. 


Table  6.  Results  from  plantcane  comparing  billet  and  whole  stalk  planting  with  and  without  a 
Ridomil  fungicide  treatment  in  an  experiment  conducted  in  Iberville  Parish  during  1997. 


Stalks 

Tons 

Sugar 

per 

Sugar  per 

Variety /treatment 

per  acre 

per  acre 

ton  (lbs.) 

acre  (lbs.) 

CP  70-321 

Whole 

42075 

46.0 

241 

8826 

Billet 

40358 

43.4 

233 

8073 

Whole  +  Ridomil 

40600 

45.5 

246 

8946 

Billet  +  Ridomil 

38715 

43.7 

232 

8152 

LCP  82-89 

Whole 

44467 

45.3 

244 

8840 

Billet 

46352 

48.2 

243 

9345 

Billet  +  Ridomil 

41542 

41.1 

229 

7505 

Values  within  a  variety  for  the  different  yield  components  were  not  significantly  different. 
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Table  7.  Results  from  plantcane  comparing  billet  and  whole  stalk  planting  with  and  without 
fungicide  treatment  of  billets  in  an  experiment  conducted  at  the  Sugar  Research  Station 
during  1997. 


Stalks 

Tons 

Sugar  per 

Sugar  per 

Variety /treatment 

per  acre 

per  acre 

ton  (lbs.) 

acre  (lbs.) 

CP  70-321 

Whole 

50313  a 

60.8  a 

217  a 

11902  a 

Billet  +  Tilt 

36753  b 

46.2  b 

209  a 

8685  b 

Billet  +  Ridomil 

34912  b 

44.5  b 

209  a 

8406  b 

Billet  +  Tilt  + 

37055  b 

45.6  b 

202  a 

8286  b 

Ridomil 

Billet 

34911b 

40.2  b 

206  a 

7509  b 

LCP  85-384 

Whole 

57108  a 

6Lla 

232  a 

12774  a 

Billet  +  Tilt 

46025  b 

57.1  ab 

224  ab 

11508  ab 

Billet  +  Ridomil 

42944  be 

53.7  b 

226  ab 

10907  be 

Billet  H-Tilt  +  Ridomil 

43820  be 

56.2  ab 

220  b 

11120  be 

Billet 

41646  c 

51.8  b 

215  b 

10006  c 

Values  within  a  column  and  variety  followed  by  the  same  letter  were  not  significantly  different. 


138 


Table  8.  Sugarcane  Disease  Diagnosis  Lab — 1997  USD  testing  summary. 


No.  of 

No.  of 

No.  of 

Source 

Location 

fields 

varieties 

stalks 

La  Grower 

Sate-wide 

105 

9 

2097 

LSUAC  Breeding 

Program 

St.  Gabriel 

- 

69 

539 

LSUAC/USDA 

Variety  release  program 

- 

22 

1314 

Kleentek 

Foundation  stock 

- 

8 

87 

Kleentek 

Increase  farms 

53 

10 

1506 

Kleentek 

Secondary  increase  farms 

9 

5 

266 

Local  Quarantine 

LSUAC 

- 

11 

150 

Research 

- 

- 

9 

510 

Table  9.  RSD  testing  summary  by  crop  cycle  year. 


Crop  cycle  year 


Number  of  fields 


Average  infection  (%) 


Plantcane 
1st  stubble 
2nd  stubble 
Older 


34 
25 
20 
15 


6.8 
11.6 
21.0 
12.5 


Table  10.  RSD  testing  summary  by  clean  seedcane  program. 


Treatment 
Heat-treated 
Kleentek 
None 


Number  of  fields 
15 
54 
16 


Average  infection  (%) 
26.4 
9.6 
15.9 
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Table  11.  RSD  testing  summary  by  clean  seedcane  program  and  crop  cycle  year. 

Plantcane  1st  Stubble  2nd  Stubble  Older 


No.  Of 
fields 

Avg.  Inf. 

No.  Of 
fields 

Avg.  Inf. 
(%) 

No.  Of 
fields 

Avg.  Inf. 
(%) 

No.  Of 
fields 

Avg.  Inf. 

(%) 

Heat-treated 

5 

20.0 

7 

27.9 

1 

10.0 

2 

32.5 

Kleentek 

13 

4.3 

14 

6.8 

14 

17.9 

11 

14.6 

None 

10 

10.5 

1 

0.0 

4 

35.0 

1 

10.0 

Table  12.  RSD  testing  summary  by  clean  seedcane  program  and  detected  disease  severity. 


None 
detected 

Slight 
infection 

Moderate 
infection 

Severe 
infection 

Vary  severe 
infection 

%  of  total 

%  of  total 

%  of  total 

%  of  total 

%  of  total 

Total  no. 
of  fields 

Heat-treated 

28.6 

28.6 

14.3 

14.3 

14.3 

14 

Kleentek 

49.1 

25.5 

7.3 

5.5 

5.5 

55 

None 

44.4 

27.8 

16.7 

0.0 

0.0 

18 

Table  13.  Sugarcane  mosaic  infection  levels  and  resistance  ratings  in  commercial  and 
experimental  varieties  determined  from  natural  infection  occurring  in  yield  trials  on 
farms  (outfield  tests). 


Percent 

Experimental 

Percent 

Variety 

infection 

Rating3 

variety 

infection 

Rating3 

CP  65-357 

51.5 

6 

HoCP  91-555 

6.0 

CP  70-321 

2.0 

1 

HoCP  92-618 

0.0 

CP  72-370 

28.0 

3 

HoCP  92-624 

1.0 

CP  79-318 

3.0 

1 

HoCP  92-648 

6.0 

LCP  82-89 

5.5 

1 

HoCP  92-664 

5.0 

LHo  83-153 

0.5 

1 

HoCP  92-674 

21.0 

3 

LCP  85-384 

0.0 

1 

L  93-363 

16.0 

2 

HoCP  85-845 

1.7 

1 

L  93-378 

36.0 

4 

3  Resistance  rating  assigned  on  a  1-9  scale,  in  which  1-3  =  resistant,  4-6  =  moderately 
susceptible,  and  7-9  =  highly  susceptible. 


140 


Table  14.   Smut  infection  level  and  resistance  ratings  determined  from  the  1997  inoculated  test. 


Variety 

Infection  (%) 

Rating3 

Variety 

Infection  (%) 

Rating3 

CP  65-357 

44.8 

8 

L'94-424 

0.0 

1 

CP  70-321 

1.3 

2 

L  94-426 

0.0 

1 

CP  72-370 

3.3 

2 

L  94-428 

12.7 

4 

CP  73-351 

70.9 

9 

L  94-431 

5.8 

3 

CP  74-383 

74.3 

9 

L  94-432 

5.3 

3 

CP  79-318 

18.4 

5 

L  94-433 

0.0 

1 

CP  81-335 

31.6 

6 

L  94-436 

7.8 

3 

LCP  82-89 

0.0 

1 

L  94-438 

9.7 

4 

LHo  83-153 

24.7 

6 

L  95-449 

1.1 

2 

LCP  85-384 

11.6 

4 

L  95-455 

0.0 

1 

CP  85-800 

0.0 

1 

L  95-459 

0.0 

1 

HoCP  85-845 

1.9 

2 

L  95-461 

0.0 

1 

LCP  86-454 

0.0 

1 

L  95-462 

0.0 

1 

HoCP  88-739 

0.0 

1 

L  95-466 

13.3 

4 

HoCP  90-923 

21.1 

5 

L  95-467 

34.1 

7 

LHo  92-307 

2.8 

2 

L  95-469 

6.1 

3 

LHo  92-314 

2.6 

2 

L  95-472 

3.0 

2 

L  92-315 

0.0 

1 

L  95-477 

0.0 

1 

L  93-363 

8.4 

4 

L95-482 

21.9 

5 

L  93-376 

10.3 

4 

L  95-483 

0.0 

1 

L  93-378 

20.1 

5 

L  95-485 

44.3 

8 

L  94-407 

16.1 

5 

L  95-495 

2.0 

2 

L  94-422 

2.8 

2 

3  Resistance  rating  assigned  on  a  1-9  scale, 
susceptible,  and  7-9  =  highly  susceptible. 


in  which  1-3  =  resistant,  4-6  =  moderately 
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WEED  CONTROL  RESEARCH  IN  SUGARCANE 

James  L.  Griffin,  Patrick  A.  Clay,  Jeffrey  M.  Ellis,  and  Blaine  J.  Viator 
Department  of  Plant  Pathology  and  Crop  Physiology 


In  1997,  experimental  and  labeled  herbicides  were  evaluated  for  sugarcane  tolerance  and 
for  johnsongrass,  bermudagrass,  itchgrass,  and  morningglory  control.  Appreciation  is  expressed 
to  the  American  Sugarcane  League  for  funding  and  to  the  cooperators  Ronnie  Roberts,  Charlie 
and  Boo  Levert,  Allen  Theriot,  and  Alfred  Guidry  (St.  Martin  Parish);  Danny  Naquin  and  Mike 
Hebert  (Lafourche  Parish);  Spike  Noel,  Puddy  Gautreaux,  and  Jimmy  Garrett  (Ascension  Parish); 
Jerry  Boudreaux  and  Rick  Louque  (Assumption  Parish),  Joe  Beaud,  Steve  Loupe,  and  Miles 
Brashier  (Pointe  Coupee  Parish);  and  Robert  Lemon  and  Jimmy  Garrett  (Ascension  Parish). 
Below  is  a  summary  of  research  results. 

New  Herbicide  Technology 

Several  new  herbicides  were  evaluated  for  sugarcane  tolerance  and  weed  control  when 
applied  to  emerged  cane  in  late  March  and  early  April.  Herbicides  included  Balance  (Rhone 
Poulenc  Ag  Company),  Authority  and  Command  (FMC),  and  Milestone  (DuPont).  At 
Henderson,  LA,  injury  to  CP  70-321  ranged  from  21  to  35%  with  Milestone  rates  of  0.63  to  1.0 
lb  ai/A.  In  another  study  at  the  same  site,  cane  injury  30  days  after  treatment  was  no  greater  than 
15  %  for  Command  and  Authority  treatments,  but  Balance  at  0. 14  lb  ai/A  plus  Aatrex  injured  cane 
30%.  In  both  studies,  differences  in  cane  heights  and  populations  among  treatments  in  August 
were  not  noted. 

At  Whitecastle,  LA,  20  days  after  herbicides  were  applied,  Milestone  at  0.38  to  0.63  lb/ A 
injured  CP  70-321  21  to  28%  compared  with  no  more  than  12%  for  Authority  (0.13  to  0.38  lb 
ai/A)  and  Prowl  plus  Aatrex.  On  May  12  (40  days  after  application),  cane  injury  with  Milestone 
at  0.63  lb/ A  was  19% .  Injury  consisted  of  reddening  of  leaves  in  the  whorl  and  symptoms  were 
especially  evident  following  rainfall.  The  same  study  was  also  conducted  at  Napoleonville,  LA, 
using  LCP  85-384.  At  26  days  after  application,  Milestone  treatments  and  0.38  lb/A  Authority 
plus  1.0  lb  ai/A  Command  injured  cane  26  days  after  treatment  at  least  28%.  No  differences  in 
injury  were  noted  among  the  Milestone  rates.  By  46  days  after  treatment,  injury  remained  high 
(20  to  35  %)  for  Authority  plus  Command  and  the  Milestone  treatments.  This  compared  with  8 % 
when  Authority  was  applied  alone  and  14%  for  Prowl  plus  Aatrex.  Injury  consisted  primarily  of 
a  reddening  of  leaves  in  the  whorl  and  stunting  with  Milestone,  and  bleaching  or  whitening  of 
plant  tissue  with  the  Authority  plus  Command.  At  the  Whitecastle  and  Napoleonville  sites,  early 
season  injury  was  not  reflected  in  differences  among  treatments  in  cane  height  or  stalk  population 
in  August. 

Because  of  cool  wet  conditions  in  April  at  the  test  sites,  weed  emergence  was  erratic  and 
weed  control  ratings  were  inconsistent.  Observations,  however,  indicated  that  Command  at  1.0 
lb/A  and  Milestone  at  0.38  lb/A  controlled  seedling  johnsongrass  and  itchgrass  (Raoulgrass)  and 
provided  some  suppression  of  bermudagrass.    Authority  was  not  active  on  grasses.    Further 
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research  is  needed  to  evaluate  crop  safety  and  weed  control  with  late  March  and  early  April 
applications.  Studies  are  underway  to  evaluate  response  of  LCP  82-89,  LCP  85-384,  and  HoCp 
85-845  to  Milestone  applied  after  planting  and  in  spring. 

Red  Morningglory 

RedMornineplory  Control  With  Layby  and  After  Layby  Treatments.  Two  studies  were  conducted 
to  evaluate  red  morningglory  (tie  vine)  control  with  layby  treatments  of  Prowl  plus  Aatrex  (2.5 
+  1.5  lb/A),  Prowl  plus  Karmex  (2.5  +  3.0  lb/ A),  Lexone  (1.0  lb/ A),  Sinbar  (0.75  lb/A),  Prowl 
plus  Authority  (2.5  +  0.13,  0.25,  or  0.38  lb/ A),  and  Milestone  (0.38  to  0.75  lb/ A).  In  the  first 
study,  On  June  25  (22  days  after  treatment),  excellent  control  of  red  morningglory  was  achieved 
with  all  herbicide  treatments  (95  to  100%).  CP  70-321  cane  injury  was  17%  or  less.  Excellent 
red  morningglory  control  continued  into  July.  In  the  second  study,  on  June  25  (22  days  after 
treatment),  red  morningglory  control  ranged  from  96  to  100% .  LCP  85-384  cane  injury  ranged 
from  4  to  23%,  with  injury  from  Milestone  16  to  23%.  On  July  17,  red  morningglory  in  the 
second  study  was  controlled  89  to  100%  with  the  Authority  and  Milestone  treatments.  Prowl  plus 
Aatrex  or  Karmex,  Lexone,  and  Sinbar  controlled  red  morningglory  74  to  83  % .  Cane  injury  on 
July  17  was  11%  for  Milestone  at  0.63  and  0.75  lb/ A.  For  both  studies,  injury  observed  for 
Milestone  treatments  consisted  of  reddening  of  leaves  in  the  whorl  and  was  indicative  of  herbicide 
uptake  by  roots.  Differences  among  treatments  for  cane  height  and  stalk  population  in  August 
were  not  observed. 

In  another  study,  Hi-Dep  and  a  2,4-D  amine  formulation  applied  at  1.5  lb/ A  provided  100% 
control  of  red  morningglory  in  late  season. 

Red  Morninsglory  Competition  Test.  Studies  were  conducted  at  Whitecastle  and  Napoleonville, 
LA,  with  the  intent  to  determine  when  morningglories  emerge  in  sugarcane  fields  and  what  impact 
they  may  have  on  cane  growth  and  yield.  Cool  wet  conditions  in  early  spring  delayed 
morningglory  emergence  in  both  studies.  The  experimental  areas  were  worked  at  layby  on  May 
12,  and  Prowl  at  2  qts/A  was  applied  broadcast  in  the  row  middles  for  grass  control. 
Additionally,  Aatrex  at  1.5  qts/A  and  Authority  at  0.25  lb/ A  were  applied  broadcast  to  evaluate 
morningglory  control.  A  weed-free  season  long  treatment  was  included  and  on  2  week  intervals, 
morningglory  seedlings  were  counted  and  removed.  A  weedy  season  long  treatment  was  also 
included  for  comparison.  At  Whitecastle,  the  first  morningglories  (red  and  pitted)  emerged  in  the 
2-week  period  before  May  30.  The  study  continued  until  August  8.  Very  few  morningglories 
emerged  after  August  8  due  to  sugarcane  canopy  closure  and  shading.  Both  Aatrex  and  Authority 
provided  excellent  morningglory  control.  No  differences  in  cane  stalk  population  and  height  were 
observed  between  weed-free  and  weedy  treatments. 

At  Napoleonville,  morningglory  emergence  was  first  observed  on  May  12.  The 
predominant  species  was  red  morningglory,  but  some  pitted  and  ivy  leaf  morningglory  were 
present.  Both  Aatrex  and  Authority  provided  excellent  morningglory  control  on  July  8,  but  by 
July  17  morningglories  were  emerging  in  the  Aatrex  treated  plots.  The  study  was  terminated  on 
July  24  because  the  field  was  sprayed  with  2,4-D.  No  significant  differences  were  observed  for 
either  cane  population  or  height  between  the  herbicide  treatments  and  the  weedy  check. 
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Bermudagrass 

Bermudagrass  Control  With  Roundup  Under  the  Hooded  Sprayer.  Roundup  Ultra  was  applied 
at  2  qt/A  on  October  15,  1996,  to  CP  70-321  sugarcane  planted  8  weeks  earlier.  Bermudagrass 
ground  cover  was  variable  and  approximately  25%  in  experiment  1  and  40%  in  experiment  2. 
Sugarcane  was  12  to  15  inches  tall  with  3  to  5  leaves  and  wind  speed  was  7  to  10  mph  at 
application  time.  Bermudagrass  control  was  compared  using  a  standard  hood  and  one  equipped 
with  a  Weedseeker™  Model  600  system  (Patchen  California,  Inc.),  which  consisted  of  four  plant 
sensors  with  internal  light  sources  and  solenoid/nozzle  assemblies.  The  unique  differences  in  the 
spectral  characteristics  of  light  reflected  from  green  plant  material  and  bare  soil  can  be  detected 
by  the  sensors  allowing  herbicide  to  be  applied  only  when  weeds  are  present.  Both  hoods  were 
attached  to  the  same  tool  bar  to  allow  for  side-by-side  comparisons.  Use  of  the  sensor-equipped 
hood  resulted  in  29  to  68%  savings  (experiment  1)  and  5  to  27%  savings  (experiment  2)  in 
Roundup  volume  sprayed  compared  with  the  standard  hood  that  sprayed  continuously. 
Bermudagrass  control  on  the  row  tops  and  in  the  middles  24  days  after  treatment  was  excellent 
(98  to  100%)  where  both  the  standard  and  sensor-equipped  hoods  were  used.  Ability  of  sensors 
to  detect  weed  presence  and  activate  and  deactivate  solenoids  that  controlled  spray  delivery  was 
particularly  impressive  since  ground  speed  was  5  mph.  A  slight  reduction  (5-10%)  in  sugarcane 
plant  height  was  observed  24  days  after  treatment.  On  March  21  of  the  following  year, 
bermudagrass  ground  cover  was  no  more  than  3%  in  either  experiment  where  Roundup  was 
applied  compared  with  25%  (experiment  1)  and  61%  (experiment  2)  for  the  nontreated  checks. 
Differences  in  sugarcane  height  or  shoot  population  were  not  observed  between  the  treated  and 
nontreated  plots. 

Alternative  Crops  in  Fallowed  Sugarcane  Fields 

Evaluation  of  Roundup  Ready  Soybeans  in  Fallowed  Susarcane  Fields.  Weed  control  programs 
during  the  fallow  period  can  be  costly  with  the  return  on  investment  not  realized  until  the 
plantcane  crop  is  harvested.  Planting  an  alternative  crop  during  this  period  could  provide 
additional  income  from  fallow  land  to  help  offset  costs  of  weed  control  practices.  Interest  in 
soybeans  for  this  purpose  has  increased  due  primarily  to  the  availability  of  high  yielding  maturity 
Group  IV  varieties  that  can  be  harvested  in  August.  Monsanto  has  been  successful  in  placing  the 
Roundup  Ready™  gene  for  Roundup  resistance  into  soybeans.  Field  studies  were  conducted  at 
the  St.  Gabriel  Research  Station  at  St  Gabriel,  LA,  to  evaluate  johnsongrass  control  in  a  fallowed 
sugarcane  field  planted  to  Roundup  Ready  soybeans.  Johnsongrass  control  was  evaluated  in 
sugarcane  planted  after  soybean  harvest. 

Roundup  Ready  'Hartz  4102'  soybean  was  planted  on  sugarcane  beds  on  April  22,  1996 
and  April  28,  1997.  Roundup  Ultra  was  applied  as  a  single  early  postemergence  (EPOST) 
application  30  days  after  planting  at  rates  of  1.5,  2.0,  3.0,  and  4.0  pt/A;  sequentially  EPOST  and 
late  postemergence  (LPOST)  60  days  after  planting  at  1.0  followed  by  (fb)  1.0  pt/A,  1.5  fb  1.5 
pt/A,  and  2.0  fb  2.0  pt/A;  and  as  a  single  LPOST  application  at  4.0  pt/A.  In  addition,  Assure 
II  at  10  oz/A,  Fusilade  DX  at  24  oz/A,  and  Select  at  16  oz/A  were  applied  EPOST.  Two 
additional  treatments  where  no  soybean  was  planted  were  used  to  represent  conventional  fallow 
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weed  control  programs.  These  treatments  included  tillage  at  the  EPOST  and  LPOST  timings  fb 
two  Roundup  Ultra  applications  each  at  2.0  pt/A  and  three  tillage  operations  fb  Roundup  Ultra 
at  4.  0  pt/A.  On  July  11,  1996,  all  herbicide  treatments  with  the  exception  of  Fusilade  DX 
controlled  johnsongrass  at  least  94%.  The  LPOST  application  of  Roundup  Ultra  provided 
excellent  control  of  johnsongrass,  but  early  season  weed  competition  resulted  in  poor  soybean 
yield  (8.3  bu/A)  compared  with  other  Roundup  Ultra  treatments  (at  least  44  bu/A).  Yields 
following  applications  of  Assure  II,  Fusilade  DX,  and  Select  ranged  from  32.3  to  38.7  bu/A. 

Sugarcane  (CP  70-321)  was  planted  on  October  10,  1996,  and  a  uniform  standard 
application  of  Sencor  was  applied  immediately  after  planting  and  the  following  spring.  Both 
conventional  fallow  programs  and  soybean/Roundup  Ultra  treatments  resulted  in  lower 
johnsongrass  panicles/A  and  greater  johnsongrass  control  in  the  sugarcane  crop  compared  with 
the  nontreated  check.  Differences  in  sugarcane  and  sugar  yields  were  not  observed,  possibly  due 
to  excellent  sugarcane  stands  across  the  entire  experimental  area.  On  July  17,  1997,  the  second 
year  of  the  fallow  study,  all  herbicide  treatments  controlled  johnsongrass  at  least  99% ,  except  for 
Roundup  Ultra  LPOST  at  4.0  pt/A  (20%  control).  Soybeans  were  not  harvested  due  to  poor  seed 
quality  associated  with  adverse  climatic  conditions.  Sugarcane  (CP  70-321)  was  planted  on 
October  15,  1997. 

Results  indicate  that  even  if  soybeans  are  grown  during  the  fallow  period  and  only  used 
as  a  cover  crop,  cost  of  seed  and  Roundup  Ultra  application  would  be  comparable  to  a 
conventional  tillage/Roundup  Ultra  program.  The  high  yield  of  soybeans  observed  the  first  year 
would  provide  additional  income  per  acre  and  help  to  offset  cost  associated  with  conventional 
tillage/herbicide  fallow  programs.  Johnsongrass  control  during  the  fallow  period  was  equivalent 
for  the  soybean/Roundup  Ultra  and  tillage/Roundup  Ultra  programs.  Subsequent  johnsongrass 
control  in  the  plantcane  crop  was  not  negatively  affected  by  production  of  soybeans  during  the 
fallow  year. 

Soybean  and  Wheat  Tolerance  to  Atrazine.  With  the  interest  in  planting  soybeans  in  fallowed 
sugarcane  fields,  there  is  concern  over  the  residual  effect  of  atrazine.  Atrazine  is  used  extensively 
in  cane  as  a  layby  application  in  May.  Only  around  10  months  would  have  elapsed  between 
application  of  atrazine  at  layby  and  typical  soybean  planting.  Since  atrazine  levels  in  soil  can  vary 
depending  on  rainfall  and  temperature  conditions,  there  is  no  clear  answer  to  the  question  of  "how 
much  atrazine  is  present  in  my  soil  and  what  impact  will  it  have  on  soybean?" .  To  address  this 
concern,  atrazine  was  applied  to  soil  at  rates  ranging  from  none  to  1  lb/A  and  incorporated  at  a 
depth  of  3  inches.  Soybean  was  planted  into  the  treated  soil.  At  the  equivalent  rate  of  1  lb/ A, 
soybean  stand  was  reduced,  but  at  lower  rates,  no  negative  effect  was  observed.  Soybean  yields 
were  excellent  regardless  of  atrazine  rate.  A  similar  study  was  also  conducted  in  wheat  since 
there  is  interest  in  planting  wheat  in  the  fall  behind  sugarcane.  In  this  study,  atrazine  was  applied 
at  the  same  rates  and  manner  as  described  for  the  soybean  study.  Wheat  injury  in  December  was 
observed  for  Coker  9663  when  atrazine  was  applied  at  0.25  lb/ A  or  more  (11  to  23%)  and  for 
Pioneer  2684  for  0.  50  lb/ A  or  more  (9  to  15%).  For  Jaypee  and  Mason,  injury  was  noted  only 
at  1.0  lb/ A  (21  and  23%,  respectively).  Injury  was  based  on  discoloration,  stunting,  and  stand 
reduction.  When  considering  wheat  plant  population,  however,  reductions  were  noted  only  for 
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Pioneer  2684  (22  %)  and  Mason  (19  %)  at  the  highest  rate  of  atrazine.  Wheat  height  in  March  and 
at  maturity,  and  yield  for  individual  varieties,  however,  were  not  negatively  affected  by  atrazine. 
It  would  not  be  unexpected  under  normal  cropping  systems  to  find  atrazine  residue  in  soil.  In 
planning  this  study  it  was  expected  that  severe  wheat  injury  would  occur  especially  at  the  high 
atrazine  rate.  The  explanation  for  the  excellent  wheat  tolerance  observed  in  the  present  study  is 
not  clear,  but  data  indicate  that  wheat  may  be  tolerant  to  higher  soil  residual  levels  than  previously 
thought.  Further  research  should  be  conducted  to  define  the  level  of  sensitivity  of  wheat  to 
residual  atrazine  under  more  diverse  environmental  conditions. 

Mulch  Management 

Suearcane  and  Weed  Response  to  Mulch  Management  Practices.  A  field  of  CP  85-384  sugarcane 
in  Morganza,  LA,  was  harvested  with  a  combine  harvester  in  December  and  6. 1  tons/ A  of  trash 
cover  (mulch)  were  present  in  the  field  on  March  12,  1997.  The  intent  was  to  determine  if  trash 
cover  affects  bermudagrass  growth  and  cane  shoot  production  and  growth.  Mulch  was  removed 
on  March  12  by  hand  raking.  Bermudagrass  ground  cover  on  May  12  ranged  from  41  to  68%, 
but  differences  among  treatments  were  not  observed.  Cane  shoot  population  early  season  and  cane 
height  and  stalk  population  in  August  were  not  negatively  affected  by  presence  of  mulch. 
Presence  of  mulch  did  not  negatively  affect  herbicide  activity.  Leaving  mulch  on  the  row  tops 
may  enhance  control  of  weeds  other  than  bermudagrass. 

In  another  study,  6.3  tons/ A  of  mulch  were  present  in  a  field  of  CP  85-384  on  March  12. 
The  mulch  adequately  suppressed  weed  emergence  and  only  spot  treatment  with  Asulox  was 
needed  for  weed  control.  Cane  shoot  number  in  March  and  April  and  cane  height  and  stalk 
population  in  August  were  not  negatively  affected  by  presence  of  mulch. 
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BIOLOGICAL  NITROGEN  FIXATION  IN  SUGARCANE 

Dr.  K.  E.  Damann 
Dept.  of  Plant  Pathology  and  Crop  Physiology 


Isolates  of  the  endophytic  bacterium  Acetobacter  diazotrophicus  (Ad)  from  diverse 
geographic  areas  were  inoculated  into  several  cultivars  of  asceptically  generated  sugarcane  plantlets 
provided  by  Q.  Xie  of  Kleen  Tek.  The  inoculated  plantlets  were  grown  in  Sigma- vessels  in  a  agar- 
based  system  under  lights.  An  0.2um  filter  in  the  lid  of  the  vessel  allowed  air  exchange.  At 
various  intervals  after  inoculation  and  up  to  6  months  post-inoculation  the  vessels  were  purged  with 
acetylene,  sealed  for  periods  of  24-72  hrs  and  sampled  by  gas  chromatography  for  acetylene 
reduction  to  ethylene  which  would  indicate  inplanta  nitrogenase  activity.  No  ethylene  peaks  were 
detected.  Similar  experiments  using  only  the  Ad  bacteria  growing  in  N-free  medium  revealed 
ethylene  peaks  indicating  that  the  free-living  bacteria  were  capable  of  N2-fixation.  The  Ad  type 
isolate  was  transformed  by  electroporation  using  the  broad  host  range  plasmid  pBBRIMCS, 
obtained  from  the  LSU  Med  Center  in  Shreveport,  which  expressed  the  green-fluorescent  protein 
(GFP)  in  the  bacterium.  This  tagged  isolate  will  be  used  to  determine  the  niche  occupied  by  the 
bacterium  in  the  plant.  A  PCR  primer  set  developed  by  others  for  Ad  was  tested  for  ability  to 
identify  the  47  isolates  in  our  collection.  All  amplified  the  diagnostic  fragment.  The  Ad  bacterium 
was  isolated  from  several  sugarcane  cultivars  growing  without  nitrogen  fertilizer  from  Bill 
Hallmark's  plots  at  the  Iberia  Research  Station.  Its  identity  as  Ad  was  confirmed  by  the  PCR  assay 
and  its  ability  to  fix  atmospheric  nitrogen  as  determined  by  the  acetylene  reduction  assay.  Much 
of  this  work  was  done  in  conjunction  with  my  M.  S.  student  Xiaowen  Liang. 

Our  inability  to  detect  in  planta  acetylene  reduction  in  young  inoculated  plantlets  has 
prompted  two  other  approaches.  Nitrogen  fixation  is  a  high  energy  requiring  reaction.  Perhaps 
the  sucrose  concentration  which  the  bacterium  uses  as  an  energy  source  is  insufficient  to  support 
bacterial  nitrogen  fixation  in  young  plants.  Experiments  will  be  conducted  inoculating  the  GFP- 
tagged  isolate  into  mature  plants  where  the  sucrose  concentration  (10-12%)  in  the  apoplastic 
compartment  should  be  sufficient  to  allow  in  planta  nitrogen  fixation. 

A  second  approach  involves  the  detection,  characterization,  and  determination  of  the 
function  of  "autoinducers"  or  "quorum  sensing"  molecules  of  Ad.  A  bioassay  system  for  this 
approach  was  provided  by  Stephen  Farrand  of  the  Univ.  of  Illinois  (PNAS-USA  94:6036- 
6041,1997).  These  molecules  are  produced  by  a  number  of  gram  negative  bacteria.  They  are 
excreted  into  the  environment  and  freely  diffuse  in  and  out  of  bacterial  cells.  When  they  reach  a 
high  threshold  concentration  they  turn  on  discrete  sets  of  genes.  The  high  threshold  concentration 
is  a  signal  to  the  bacterium  that  its  population  has  attained  a  high  level  (= quorum)  and  the  genes 
targeted  for  induction  are  turned  on  by  the  autoinducer  which  acts  as  a  transcriptional  regulator. 
The  paradigm  for  this  type  of  regulation  is  bioluminescence  induction  in  marine  Vibrio  spp. 

These  signals  may  be  important  for  inducing  nitrogen  fixation  in  Acetobacter.  Others  have 
shown  a  role  for  these  molecules  in  nodulation  of  beans  by  Rhizobium  etli  (J.  Bacteriol.  180:815- 
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821,1998).  I  have  detected  and  putatively  identified  3  of  these  n-acyl  homoserine  lactone 
autoinducers  using  Farrand's  assay.  These  TLC-purified  molecules  will  be  added  to  the  bacterium 
to  determine  if  they  enhance  in  planta  or  free-living  nitrogen  fixation. 
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SUGARCANE  MANAGEMENT  PRACTICES  IMPACT  SURFACE1 
RUNOFF  WATER  QUALITY  DURING  FOURTH  YEAR  OF  ROTATION 

Richard  L.  Bengtson,  H.  Magdi  Selim,  and  Ray  D.  Ricaud 
Dept.  of  Biological  and  Agric.  Engineering  and  Dept.  of  Agronomy 

INTRODUCTION 

Minimizing  the  levels  of  agricultural  chemicals  present  in  surface  and  ground  water  is  of 
major  concern  nationally  and  within  the  agricultural  community.  Central  to  the  issue  of 
agricultural  chemical  management  is  their  potential  contamination  of  surface  and  subsurface 
waters.  A  primary  purpose  of  the  Clean  Water  Act  (Section  319)  and  the  Coastal  Zone 
Management  Act  (Section  6217)  is  to  evaluate,  demonstrate,  and  implement  best  management 
practices  (BMPs)  to  improve  water  quality  in  the  12  drainage  basins  of  Louisiana  (Louisiana 
Department  of  Environmental  Quality  (LDEQ),  1990).  Because  applied  agricultural  chemicals 
are  potential  contributors  to  nonpoint  source  pollution,  it  is  essential  to  quantify  each  commodity's 
input  to  the  problem  and  to  evaluate  BMPs  that  have  the  potential  of  improved  surface  water 
quality. 

Little  work  has  been  carried  out  on  correlating  application  of  fertilizers,  herbicides,  and 
insecticides  that  are  used  in  sugarcane  production  with  water  quality  impairment.  Moreover,  the 
Nonpoint  Source  Pollution  Assessment  Report  (LDEQ,  1990)  indicated  that  most  water  bodies  in 
Louisiana  are  impaired  to  some  degree.  Therefore,  the  purpose  of  this  study  was  to  quantify  the 
fate  of  applied  chemicals  in  the  soils  in  southern  Louisiana  and  to  evaluate  the  effectiveness  of 
three  different  management  practices  on  the  movement  of  sediment,  nitrogen,  phosphorus,  and 
potassium,  in  surface  runoff  from  sugarcane  fields. 

MATERIALS  AND  METHODS 

This  sugarcane  water  quality  study  was  initiated  in  1992  and  consisted  of  three  treatments, 
two  replications,  and  a  four  year  sequence  of  plantcane,  first  stubble,  second  stubble,  and  fallow. 
The  site  chosen  was  at  the  Louisiana  Agricultural  Experiment  Station's  St.  Gabriel  Research 
Station  located  12  miles  south  of  Baton  Rouge. 

Six  leveed  plots,  0.6  acres  in  size  (nine  rows  spaced  6-ft  apart  and  460  feet  long),  were 
located  on  Commerce  silt  loam  (Aerie  Fluvaquent,  fine-silty,  mixed,  non-acid,  thermic)  soil 
(Camp,  1976,  and  Rogers  et  al.,  1985)  and  planted  with  the  sugarcane  variety  CP70-321  in 
September  1992.  Three  treatments  (high,  standard,  and  low  management  practices)  replicated 
twice  were  imposed  on  the  plots.  A  sump  equipped  with  an  electric  pump  was  installed  on  the 
low  side  of  each  plot.  Runoff  was  measured  with  a  water  meter  and  sampled  with  an  automatic 
water  sampler.  Sample  collection  was  triggered  automatically  when  runoff  was  detected.  Runoff 


•This  work  was  funded  by  Louisiana  Department  of  Environmental  Quality,  Nonpoint 
Source  Program,  Contract  No.  24400-93-32,  Jan  Boydston,  Project  Officer. 
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samples  were  analyzed  by  the  LSU  Agricultural  Chemistry  Department  for  sediment,  nitrogen, 
phosphorous,  and  potassium. 


To  optimize  the  benefit  from  this  work,  the  amounts  of  agricultural  chemicals  applied  to 
the  plots  were  chosen  to  be  above  and  below  that  which  was  recommended  for  use  as  the  accepted 
cultural  practice  for  sugarcane  in  Louisiana.  The  high  management  treatment  consisted  of  202, 
90,  and  134  kg/ha  of  N,  K20,  and  P205,  respectively,  with  herbicides  (atrazine  and  metribuzin) 
applied  full  broadcast.  The  standard  management  treatment  consisted  of  134,  45,  and  90  kg/ha 
of  N,  K20,  and  P205,  respectively  with  herbicides  applied  in  a  0.91  m  band  over  the  row.  These 
cultural  practices  are  recommended  by  the  Louisiana  Cooperative  Extension  Service.  The  low 
management  treatment  consisted  of  67,  0,  and  0  kg/ha  of  N,  K20,  and  P205,  respectively,  with 
herbicides  applied  in  a  0.67  m  band  over  the  row. 

During  the  fourth  year  of  the  rotation  (fallow),  the  following  management  practices  were 
applied. 

WINTER  WHEAT 

1.18  Oct  95    Cane  harvested 

2.  19  Oct  95    Cultivated  plots 

3.  27  Nov  95  Planted  winter  wheat 

4.  12  Feb  96    Fertilized  with  45  kg  nitrogen/ha 

5.  1  May  96  Plowed  under  wheat 

6.  18  Aug  96  Cultivated  plots 

7.  16  Sep  96  Cultivated  and  rowed  plots 

8.  14  Oct  96  Sugarcane  planted 
SOYBEANS 

1.  18  Oct  95    Cane  harvested 

2.  1  May  96  Cultivated  &  planted  soybeans 

3.  18  Aug  96  Plowed  under  soybeans 

4.  16  Sep  96  Cultivated  and  rowed  plots 

5.  14  Oct  96  Sugarcane  planted 
FALLOW 

1.  18  Oct  95  Cane  harvested 

2.  8  May  96  Plowed  under  stubble 

3.  18  Aug  96  Cultivated  plots 

4.  16  Sep  96  Cultivated  and  rowed  plots 

5.  14  Oct  96  Sugarcane  planted 

RESULTS  AND  DISCUSSION 

The  second  stubble  crop  was  harvested  on  October  18,  1995.  The  new  crop  was  planted 
on  October  14,  1996.  Data  for  this  study  was  collected  from  October  19,  1995,  to  October  14, 
1996.  During  this  period  the  total  rainfall  was  1540  mm  (Table  1),  which  was  107%  of  the 
normal  rainfall  of  1444  mm.  The  surface  runoff,  was  499,  468,  and  413  mm  for  the  wheat, 
fallow,  and  soybeans  treatments,  respectively.  The  fallow  and  wheat  treatments  were  significantly 

150 


different  from  the  soybeans  treatment.  The  runoff  from  the  wheat  treatment  was  21  %  and  the 
fallow  treatment  was  13  %  larger  than  the  soybeans  treatment.  The  soybeans  were  in  full  growth 
during  the  large  rains  that  occurred  during  July  (132  mm),  August  (186  mm),  and  September  (145 
mm).  This  full  growth  reduced  the  amount  of  surface  runoff  during  these  months.  The  surface 
runoff  was  15%  larger  for  the  wheat  than  the  fallow  during  winter.  Tilling  the  land  to  plant 
winter  wheat  covered  the  residue  left  from  harvesting  the  sugarcane  which  increased  surface 
runoff. 

The  soil  losses  were  14406,  11020,  and  9127  kg/ha  (Table  2)  for  the  wheat,  fallow,  and 
soybeans  treatments,  respectively.  The  fallow  and  wheat  treatments  were  significantly  different 
from  the  soybeans  treatment.  The  soil  losses  from  the  wheat  treatment  was  58%  and  the  fallow 
treatment  was  21%  larger  than  the  soybeans  treatment.  The  soybeans  full  growth  reduced  the 
amount  of  soil  losses  during  the  summer.  The  soil  losses  were  180%  larger  for  the  wheat  than 
the  fallow  during  winter.  Tilling  the  land  to  plant  winter  wheat  covered  the  residue  left  from 
harvesting  the  sugarcane  significantly  increased  the  soil  losses.  The  soybeans  reduced  soil  losses 
by  38%  during  the  summer. 

The  nitrogen  losses  were  7.90,  5.95,  and  5.88  kg/ha  (Table  3)  for  the  wheat,  fallow,  and 
soybeans  treatments,  respectively.  The  wheat  treatment  was  significantly  different  from  the  fallow 
and  soybeans  treatments.  The  nitrogen  losses  from  the  wheat  treatment  was  33  %  larger  than  for 
the  fallow  soybeans  treatment.  Forty  pounds  per  acre  nitrogen  was  applied  to  the  wheat.  No 
agriculture  chemicals  were  applied  to  the  fallow  or  soybeans  treatments  during  this  period.  The 
nitrogen  application  to  get  the  wheat  to  grow  increased  the  nitrogen  losses  in  the  surface  runoff. 

The  phosphorus  losses  were  12.03,  12.09,  and  10.38  kg/ha  (Table  4)  for  the  wheat, 
fallow,  and  soybeans  treatments,  respectively.  There  were  not  any  significant  differences  among 
the  treatments.  The  highest  monthly  phosphorus  losses  were  in  November. 

The  potassium  losses  were  55.99,  84.37,  and  66.98  kg/ha  (Table  5)  for  the  wheat,  fallow, 
and  soybeans  treatments,  respectively.  The  fallow  treatment  was  significantly  different  from  the 
wheat  and  soybeans  treatments.  The  potassium  losses  from  the  fallow  treatment  was  37%  larger 
than  for  the  wheat  and  soybeans  treatment.  No  potassium  was  applied  to  any  of  the  treatments 
during  this  period.  The  plant  vegetation  assisted  in  reducing  the  potassium  losses. 

SUMMARY 

The  fallow  treatment  is  the  standard  practice  for  the  fourth  year  of  most  sugarcane  crop 
cycles  in  Louisiana.  The  land  is  left  with  the  soil  covered  with  residue  and  in  a  consolidated 
condition  during  the  winter.  When  field  becomes  dry  enough  in  the  spring,  the  rows  are  broken 
up  by  cultivation  and  the  fields  tilled  during  the  summer.  In  July,  the  fields  are  rowed  and  in 
August  and  September,  the  new  crop  is  planted. 

The  planting  of  wheat  during  the  winter  to  reduce  soil  and  plant  nutrient  losses  was  not 
successful.  The  tilling  of  the  land  to  plant  the  wheat  loosened  the  soil  and  covered  the  residue  left 
on  the  ground  after  the  sugarcane  harvest.  The  fields  for  the  fallow  and  soybeans  treatments  were 
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left  with  consolidated  soil  and  covered  with  residue  during  the  winter.  The  wheat  was  harvested 
on  May  1,  1996,  and  the  field  was  tilled  during  the  summer.  This  treatment  increased  soil  losses 
by  31%  and  nitrogen  losses  by  33%  over  the  fallow  treatment. 

The  soybeans  fields  were  tilled  and  the  soybeans  planted  on  May  1,  1996.  The  soybeans 
were  plowed  under  on  August  18,  1996.  The  fields  were  rowed  on  September  16,  1996,  and  the 
sugarcane  was  planted  on  October  14,  1996.  The  soybean  treatment  reduced  surface  runoff  and 
soil  loss  by  12  and  17%,  respectively,  from  the  fallow  treatment  because  the  soybean  fields  were 
left  consolidated  and  covered  with  residue  during  the  winter  and  the  soybean  growth  covered  the 
ground  during  the  large  rains  that  occurred  in  the  summer.  This  actions  significantly  reduced 
surface  runoff  and  soil  erosion. 

Nitrogen  losses  from  the  wheat  treatment  was  significantly  different  from  the  fallow  and 
soybean  treatments.  Phosphorus  losses  did  not  differ  significantly  among  treatments.  Potassium 
losses  from  the  fallow  treatment  was  significantly  different  from  the  wheat  and  soybean 
treatments. 

CONCLUSIONS 

The  soybean  treatment  provided  the  best  water  quality  for  the  fourth  year  of  the  sugarcane 
sequence.  This  treatment  reduced  surface  runoff  and  soil  loss  by  12  and  17  % ,  respectively,  from 
the  fallow  treatment.  The  winter  wheat  provided  inferior  water  quality  than  did  the  fallow 
treatment.  This  treatment  increased  surface  runoff  and  soil  loss  by  7  and  31%,  respectively,  from 
the  fallow. 
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Table  1.    Monthly  Rainfall  and  Surface  Runoff  (mm). 


Month 

Rainfall 

Surface  Runoff  (mm) 

(mm) 

Wheat 

Fallow 

Soybeans 

November 

173 

96 

90 

86 

December 

157 

66 

72 

70 

January 

86 

38 

36 

32 

February 

74 

28     ■ 

24 

21 

March 

40 

7 

3 

1 

April 

131 

41 

37 

37 

May 

44 

0     • 

0 

0 

June 

124 

0 

0 

6 

July 

132 

5 

4 

3 

August 

186 

57 

71 

30 

September 

145 

58 

69 

69 

October 

248 

103 

62 

58 

Total 

1540 

499 

468 

413 

Table  2.     ] 

Monthly  Soil  Loss. 

Month 

Soil  Loss  (kg/ha) 

Wheat 

Fallow 

Soybeans 

November 

2059 

1152 

860 

December 

4350 

1982 

1764 

January 

1295 

387 

245 

February 

1054 

343 

117 

March 

79 

42 

4 

April 

584 

305 

380 

May 

0 

0 

0 

June 

12 

3 

63 

July 

189 

154 

51 

August 

972 

1135 

361 

September 

1972 

3305 

2921 

October 

1840 

2211 

2360 

Total 

14406 

11020 

9127 
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Table  3.    Monthly  Nitrogen  Loss. 


Month 

Nitrogen  Loss  (kg/ha) 

Wheat 

Fallow 

Soybeans 

November 

0.96 

0.70 

1.07 

December 

1.28 

1.28 

0.97 

January 

0.57 

0.63 

0.42 

February 

0.49 

0.20 

0.10 

March 

0.06 

0.02 

0.00 

April 

0.17 

0.09 

0.13 

May 

0.00 

0.00 

0.00 

June 

0.00 

0.00 

0.20 

July 

0.22 

0.10 

0.01 

August 

0.76 

1.13 

0.43 

September 

2.03 

1.11 

1.64 

October 

1.36 

0.69 

0.91 

Total 

7.90 

5.95 

5.88 

Table  4.    Monthly  Phosphorus  Loss. 

Month 

Phosphorus  Loss  (kg/ha) 

Wheat 

Fallow 

Soybeans 

November 

2.81 

3.28 

3.22 

December 

3.09 

1.63 

1.51 

January 

1.10 

0.49 

0.36 

February 

0.69 

0.55 

0.35 

March 

0.10 

0.08 

0.01 

April 

0.54 

0.40 

0.46 

May 

0.00 

0.00 

0.00 

June 

0.01 

0.00 

0.13 

July 

0.16 

0.12 

0.02 

August 

0.55 

0.82 

0.27 

September 

1.44 

2.89 

2.20 

October 

1.54 

1.83 

1.85 

Total 

12.03 

12.09 

10.38 
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Table  5.    Monthly  Potassium  Loss. 


Month 

Potassium  Loss  (kg/ha) 

Wheat 

Fallow 

Soybeans 

November 

18.07 

39.21 

30.22 

December 

13.17 

16.26 

12.56 

January 

4.34 

4.77 

3.49 

February 

3.21 

2.78 

1.68 

March 

0.43 

0.40 

0.09 

April 

2.69 

2.64 

2.90 

May 

0.00 

0.00 

0.00 

June 

0.02 

0.01 

0.48 

July 

0.64 

0.45 

0.20 

August 

3.06 

3.91 

2.51 

September 

5.47 

8.72 

8.07 

October 

4.89 

5.22 

4.78 

Total 

55.99 

84.37 

66.98 
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CULTURAL  AND  LAND  MANAGEMENT 
PRACTICE  RESEARCH  IN  SUGARCANE  IN  1997 

Ray  Ricaud  and  Allen  Arceneaux 
Department  of  Agronomy 


SUMMARY: 

Nine  field  experiments  were  conducted  in  1997  to  test  the  effects  of  various  cultural  and 
land  management  practices  on  yield  components  of  sugarcane.  The  newer  cane  varieties  released 
from  the  breeding  program  were  included  in  the  experiments.  Results  from  tests  on  planting 
practices  showed  a  trend  for  plantcane  yield  in  four  varieties  to  be  higher  from  planting  in 
September  rather  than  later  in  the  planting  season.  In  variety  LCP  82-089,  the  yields  were  much 
lower  from  a  2-stalk  planting  rate  rather  than  3-,  4-  and  5-stalk  rates  only  when  planted  in 
November.  This  indicates  that  the  higher  planting  rates  are  needed  when  planting  this  variety  late 
in  the  season,  such  as  in  succession  planted  cane. 

Results  from  harvesting  experiments  showed  that  the  average  sugar  yield  in  plantcane  of 
four  varieties  increased  98.3%  during  October  and  5.4%  during  November  in  1997  due  to  large 
increases  in  stalk  yield  and  percent  juice  sucrose  late  in  the  growing  season.  Also,  the  average 
yields  of  first  stubble  cane  were  lower  this  year  when  the  plantcane  was  harvested  in  September 
than  later  in  the  harvest  season  last  year. 

Stubble  freeze  protection  increased  the  average  yield  of  second  stubble  cane  in  two 
varieties  this  year  15.3%  with  a  soil  cover  and  4.2%  with  a  compost  cover  protection  where  the 
cover  was  not  removed  in  spring.  The  yields  increased  8.9%  where  the  soil  cover  was  applied 
last  fall  and  removed  with  a  stubble  shaver  in  the  spring.  In  a  first  stubble  test,  the  removal  of 
the  soil  cover  in  spring  reduced  yields  where  the  plantcane  was  harvested  and  the  stubble  covered 
in  October,  but  not  in  December.  In  a  stubble  longevity  test,  a  starter  fertilizer  and  Furadan 
treatments  did  not  increase  the  second  stubble  yields  of  two  cane  varieties  this  year. 

OBJECTIVES: 

This  research  is  designed  to  provide  information  on  cultural  practices  in  an  effort  to  help 
cane  growers  to  produce  maximum  economic  yields  and  to  increase  profitability  in  sugarcane 
production.  This  annual  progress  report  is  presented  to  provide  the  latest  available  data  on  certain 
practices  and  not  as  a  final  recommendation  for  growers  to  use  all  of  these  practices. 
Recommendations  are  based  on  several  years  of  research  data. 

RESULTS  AND  DISCUSSION: 

Nine  field  experiments  were  conducted  in  1997  on  the  St.  Gabriel  Research  Station  to  test 
the  effects  of  various  cultural  and  land  management  practices  on  the  yield  and  yield  components 
of  sugarcane.  The  newer  cane  varieties  released  from  the  breeding  programs  in  the  LAES  at  St. 
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Gabriel  and  USDA  at  Houma  were  included  in  the  experiments  to  determine  varietal  differences 
with  the  various  practices. 

The  winter  temperature  in  the  Baton  Rouge  area  prior  to  the  1997  crop  was  below  average 
with  19  days  below  32 °F  and  4  days  below  25 °F  with  a  minimum  of  18 °F  on  December  20, 

1996.  The  rainfall  was  below  normal  in  July,  August  and  September  with  only  1 .2  in.  September, 

1997.  Rainfall  in  October  was  normal  (3.5  in.)  and  the  crop  continued  to  grow  late  in  the  season 
producing  high  cane  and  sugar  yields  on  most  of  the  experimental  plots. 

DATE  AND  RATE  OF  PLANTING: 

An  experiment  was  initiated  to  test  the  effects  of  planting  dates  on  the  plantcane  yield  of 
three  varieties  of  sugarcane.  The  dates  were  September  2,  October  1  and  November  1,  1996. 
The  varieties  tested  were  LCP  82-089,  LCP  85-384  and  LCP  86-454.  Each  variety  was  planted 
on  each  date  using  a  3-stalk  rate  of  planting.  Also,  rates  of  planting  consisting  of  2-,  3-,  4-  and 
5-stalks  were  planted  on  each  date  with  variety  LCP  82-089. 

The  data  obtained  on  planting  dates  in  plantcane  in  1997  are  reported  in  Table  1 .  The 
plantcane  yields  of  LCP  85-384  and  LCP  86-454  were  higher  from  planting  in  September  than 
later  in  the  season.  LCP  82-089  was  the  least  affected  by  planting  dates,  but  it  showed  a  trend 
for  higher  yields  from  early  rather  than  late  planting.  As  an  average  of  varieties,  the  yield 
increases  from  the  September  planting  over  the  other  dates  was  significant  and  the  differences 
among  the  other  dates  were  small. 

The  data  obtained  on  rates  and  dates  of  planting  in  variety  LCP  82-089  are  reported  in 
Table  2.  The  results  show  a  trend  for  plantcane  yields  to  be  higher  from  early  planting  rather  than 
a  late  planting  date,  especially  with  a  2-stalk  rate.  The  yields  from  the  2-stalk  rate  were  much 
lower  than  the  other  rates  from  the  November  planting  date.  This  indicates  a  need  for  a  higher 
planting  rate  with  a  late  planting  of  LCP  82-089.  As  an  average,  cane  yields  were  higher  from 
September  than  other  dates  and  lower  from  a  2-stalk  rate  than  higher  rates. 

Other  experiments  were  continued  in  first  stubble  cane  from  plantcane  tests  last  year  to 
measure  effects  of  dates  and  rates  of  planting  on  stubble  yields  of  different  varieties.  In  the  date 
test,  varieties  LCP  82-089,  LCP  85-384  and  LCP  86-454  were  planted  on  August  9,  September 
5,  October  2  and  November  1  in  1995.  In  the  rate  test,  variety  LCP  85-384  was  planted  using 
2-,  3-,  4-  and  5-stalk  rates  on  the  September  5  and  November  1  dates.  The  data  on  dates  of 
planting  in  first  stubble  cane  are  reported  in  Table  3.  Generally,  there  was  a  trend  for  the  stubble 
yield  of  each  variety  to  be  higher  from  the  October  and  November  plantings  than  from  earlier 
dates.  As  an  average  of  varieties,  yields  were  similar  for  the  October  and  November  dates,  but 
higher  than  for  the  August  date  of  planting. 

The  data  obtained  on  the  rates  and  dates  of  planting  in  first  stubble  cane  of  variety  LCP 
85-384  are  reported  in  Table  4.  The  data  show  that  the  stubble  yields  were  higher  from  the  5- 
stalk  over  the  2-stalk  rate  only  from  the  November  planting  date.  The  mean  effect  data  show  that 
the  cane  and  sugar  yields  were  higher  from  the  November  over  the  September  date  and  higher 
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from  5-  over  a  2-stalk  planting  rate. 

DATE  OF  HARVEST: 

Experiments  were  conducted  in  1997  to  test  the  effects  of  different  harvest  dates  in 
plantcane  of  the  newer  varieties  on  yield  of  plantcane  and  the  subsequent  stubble  crop  in  the 
following  year.  One  test  was  initiated  to  measure  the  effects  of  harvest  dates  in  plantcane  in  1996 
and  first  stubble  in  1997.  Varieties  LCP  82-089,  LHo  83-153,  LCP  85-384  and  LCP  86-454  were 
harvested  on  September  3,  October  1,  November  4  and  December  3  in  1996.  The  results  show 
that  the  first  stubble  yield  in  1997  were  lower  when  the  plantcane  was  harvested  in  September  than 
October  and  November  in  LCP  82-089  and  lower  in  September  than  November  and  December  in 
LCP  85-384.  As  an  average,  the  stubble  yield  were  lower  when  the  plantcane  was  harvested  in 
September  than  the  other  dates  (Table  5). 

Another  test  was  conducted  to  measure  the  effects  of  harvest  dates  in  plantcane  on  the  yield 
of  plantcane  in  1997  and  first  stubble  in  1998.  Varieties  LCP  82-089,  LHo  83-153,  LCP  85-384 
and  LCP  86-454  were  harvested  in  plantcane  on  September  1,  October  1,  November  1  and 
December  1  in  1997.  The  yield  for  the  last  three  harvest  dates  are  reported  in  Table  6.  The 
results  show  that  large  increases  in  cane  and  sugar  yields  occurred  in  each  variety  during  the 
harvest  season  especially  in  October.  The  sugar  yields  per  acre  were  due  to  increases  in  stalk 
yield  and  percent  sucrose.  LCP  85-384  was  the  highest  yielding  variety  early  and  late  in  the 
season.  As  an  average  of  varieties,  the  sugar  yield  per  acre  increased  98.3  %  during  October  and 
5.4%  during  November  this  year. 

STUBBLE  PROTECTION  FROM  FREEZE  DAMAGE: 

An  experiment  was  conducted  in  1997  to  test  the  effects  of  cane  stubble  protection  from 
freeze  damage  with  a  soil  cover  and  a  compost  cover  over  the  stubble  during  the  winter  months. 
The  soil  cover  consisted  of  about  three  inches  of  soil  applied  with  a  disk  chopper  and  the  compost 
cover  consisted  of  a  mixture  of  bagasse  and  sewage  sludge  applied  by  hand  three  inches  thick  and 
24  inches  wide  on  top  of  each  row.  Varieties  LCP  82-089  and  LCP  85-384  were  harvested  as 
plantcane  in  1995  and  first  stubble  in  1996  and  each  cover  treatment  was  applied  after  harvesting 
each  crop.  In  spring  of  each  crop  year,  a  shave  treatment  was  applied  to  remove  the  cover  on 
some  of  the  soil  covered  plots. 

The  data  obtained  in  second  stubble  in  1997  are  reported  in  Table  7.  Yield  increases  due 
to  stubble  protection  were  larger  in  LCP  85-384  than  LCP  82-089.  The  significant  yield  increases 
from  the  soil  cover  were  15.3%  and  soil  cover  plus  shaving  in  spring  increased  8.9%  over  the 
check  plot,  whereas  the  increase  from  the  compost  cover  was  small  (4.2%). 

Another  experiment  was  conducted  in  1997  to  test  the  effects  of  stubble  protection  with 
a  soil  cover  on  the  yield  of  first  stubble  cane.  The  soil  cover  was  applied  after  harvesting 
plantcane  of  varieties  CP  70-321  and  LCP  86-454  on  October  1  and  December  1  in  1996.  A 
shave  treatment  was  applied  in  the  spring  to  remove  the  cover  on  some  of  the  covered  plots.  The 
data  in  Table  8  show  that  the  soil  cover  did  increase  yields  in  first  stubble  for  each  harvest  date 
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of  each  variety.  However,  the  shave  treatment  to  remove  the  cover  in  spring  reduced  stubble 
yields  in  both  varieties  where  the  plantcane  was  harvested  in  October,  but  not  in  December. 
Apparently,  cane  shoots  grew  through  the  soil  cover  after  the  early  harvest  date  and  the  removal 
of  the  shoots  with  the  cover  in  the  spring  reduced  cane  yields. 

STUBBLE  CANE  LONGEVITY  TEST: 

An  experiment  was  continued  in  second  stubble  cane  in  1997  to  test  the  effects  of  fall 
applied  starter  fertilizers,  Furadan  and  stubble  soil  cover  protection  on  the  yield  and  longevity  of 
stubble  cane.  Varieties  CP  70-321  and  LCP  85-384  were  planted  in  the  test  in  1994.  A  90-90-90 
NPK  fertilizer  was  applied  in  the  fall  at  planting  time  and  a  Furadan  treatment  at  1.5  lbs. /A  A.I. 
was  applied  at  planting  time  and  in  spring  of  each  crop  year.  A  soil  cover  treatment  was  applied 
over  the  cane  stubbles  after  harvesting  plantcane,  but  not  after  first  stubble  due  to  wet  soil 
conditions.  Results  show  that  the  starter  fertilizer  increased  cane  yield  in  plantcane,  but  not  in 
first  stubble  last  year  and  second  stubble  this  year  (Table  9).  The  soil  cover  and  Furadan 
increased  yield  in  first  stubble,  but  the  Furadan  did  not  increase  yield  in  second  stubble  cane  this 
year. 


Table  1 .     Effect  of  date  of  planting  on  the  plantcane  yield  of  three  cane  varieties  on  the  St. 
Gabriel  Research  Station,  1997. 


Variety 
of 


Date 
of  planting 


Plant- 
cane 


Stalk 


Normal  juice 


Sugar 


cane 

yield 

No. 

Wt. 

Brix 

Sucrose 

yield 

1996 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

LCP  82-089 

Sept.  2 

40.7 

40.2 

2.40 

17.8 

15.2 

8932 

Oct.  1 

40.0 

35.8 

2.59 

17.4 

14.9 

8580 

Nov.  1 

39.3 

35.3 

2.37 

16.6 

14.0 

7862 

LCP  85-384 

Sept.  2 
Oct.  1 

Nov.  1 

43.8 
41.5 
41.5 

46.3 
41.1 
46.2 

2.29 

2.25 
2.25 

17.5 
17.3 
17.1 

15.5 
14.9 
14.8 

9818 
8904 
8812 

LCP  86-454 

Sept.  2 
Oct.  1 

Nov.  1 

43.5 
38.7 
40.2 

30.1 
26.4 
28.1 

3.18 
3.36 
3.04 

18.3 
18.1 
17.6 

15.8 
15.6 
15.0 

10000 
8744 
8712 

LSD  .05  Treatments 

2.0 

4.4 

0.23 

0.6 

0.5 

582 

Mean  Effect 


Sept.  2 
Oct.  1 

Nov.  1 


42.7 
40.1 
40.3 


38.9 
34.4 
36.5 


2.62 
2.74 
2.55 


17.9 
17.6 
17.1 


15.5 
15.1 
14.6 

"b~3~ 


9584 
8743 
8462 

"336 


LSD  .05  Means 


1.2 


2.5 


0.13 


0.3 


Planted  with  a  3-stalk  rate  on  each  date  in  1996. 
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Table  2.      Effect  of  date  and  rate  of  planting  on  the  plantcane  yield  of  one  cane  variety  on  the  St. 
Gabriel  Research  Station,  1997. 


Variety 
of 

Date 

of 

planting 

Rate 

of 

planting 

Plant 
cane 
yield 

Stalk 

Normal 

juice 

sucrose 

Sugar 

cane 

No. 

Wt. 

yield 

1996 

Stalks 

T/A 

1000/A 

lbs. 

% 

lbs/A 

LCP  82-089 

Sept.  2 

2 

41.9 

35.5 

2.40 

15.0 

9090 

3 

40.7 

40.2 

2.40 

15.2 

8932 

4 

41.0 

42.5 

2.34 

15.1 

8962 

5 

41.6 

43.5 

2.18 

15.0 

9020 

Oct.  1 

2 

39.2 

33.1 

2.75 

14.6 

8228 

3 

40.0 

35.8 

2.59 

14.9 

8580 

4 

41.6 

38.8 

2.77 

15.1 

9058 

5 

41.7 

39.7 

2.37 

15.3 

9234 

Nov.  1 

2 

34.5 

31.3 

3.05 

13.8 

6797 

3 

39.3 

35.3 

2.87 

14.0 

7862 

4 

39.4 

37.2 

2.64 

14.8 

8384 

5 

39.5 

37.1 

2.37 

14.6 

8307 

LSD  .05  Treatments 

2.6 

3.2 

0.27 

0.7 

736 

Sept.  2 

Mean  effect 

41.3 

40.5 

2.33 

15.1 

9001 

Oct.  1 

40.6 

36.8 

2.62 

15.0 

8775 

Nov.  1 

38.2 

35.2 

2.73 

14.3 

7837 

2 

38.5 

33.3 

2.73 

14.5 

8038 

3 

40.0 

37.1 

2.62 

14.7 

8458 

4 

40.7 

39.5 

2.58 

15.0 

8801 

5 

40.9 

40.1 

2.31 

15.0 

8854 

LSD  .05  Date  Means 

1.3 

1.6 

0.14 

0.3 

368 

LSD  .05  Rate  Means 

1.5 

1.8 

0.16 

0.4 

425 
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Table  3.     Effect  of  date  of  planting  on  the  first  stubble  cane  yield  of  three  cane  varieties  on 
the  St.  Gabriel  Research  Station,  1997. 


Variety 

Date 

Stubble 

of 

of 
planting 

cane 
yield 

Stalk 

Norma: 
Brix 

iuice 
Sucrose 

Sugar 

cane 

No. 

Wt. 

yield 

1995 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

LCP  82-089 

Aug.  9 

35.0 

39.9 

2.31 

17.8 

15.2 

7682 

Sept.  5 

32.9 

35.7 

2.42 

17.9 

15.3 

7322 

Oct.  2 

36.7 

38.4 

2.30 

17.9 

15.4 

8165 

Nov.  1 

36.1 

39.8 

2.39 

17.6 

15.0 

7819 

LCP  85-384 

Aug.  9 

39.4 

50.6 

2.20 

18.0 

15.8 

9038 

Sept.  5 

38.6 

47.0 

1.93 

17.4 

14.9 

8288 

Oct.  2 

41.8 

52.2 

2.05 

17.9 

15.6 

9467 

Nov.  1 

42.7 

52.0 

2.16 

18.1 

15.6 

9683 

LCP  86-454 

Aug.  9 

34.3 

28.8 

3.01 

18.1 

15.6 

7796 

Sept.  5 

35.1 

28.9 

2.67 

17.6 

15.2 

7738 

Oct.  2 

37.9 

29.6 

2.64 

18.2 

15.8 

8738 

Nov.  1 

37.9 

28.0 

3.01 

18.3 

15.7 

8681 

LSD  .05  Treatments 

3.3 

3.9 

0.45 

0.6 

0.7 

820 

Aug.  9 

Mean  effect 

36.2 

39.7 

2.51 

18.0 

15.5 

8171 

Sept.  5 

35.5 

37.2 

2.34 

17.6 

15.1 

7783 

Oct.  2 

38.8 

40.0 

2.33 

18.0 

15.6 

8790 

Nov.  1 

38.9 

39.9 

2.52 

18.0 

15.4 

8728 

LSD  .05  Means 

1.9 

2.3 

NS 

0.3 

0.4 

473 

Planted  with  a  3-stalk  rate  on  each  date  in  1995. 
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Table  4.     Effect  of  date  and  rate  of  planting  on  the  first  stubble 

cane  yield  of  one  cane  variety 

on  the  St.  Gabriel  Research  Station,  1997. 

Variety              Date 

Rate 

Stubble 

Normal 

of                    of 

of 

cane 

Stalk 

juice 

Sugar 

cane             planting 

planting 

yield 

No. 

Wt. 

sucrose 

yield 

1995 

Stalks 

T/A 

1000/A 

lbs. 

% 

lbs/A 

LCP  85-384       Sept.  5 

2 

36.9 

43.0 

1.99 

15.3 

8196 

3 

38.6 

47.0 

1.93 

14.9 

8288 

4 

38.7 

47.6 

2.00 

15.2 

8537 

5 

39.6 

50.1 

2.15 

16.0 

9267 

Nov.  1 

2 

40.8 

41.9 

1.98 

15.7 

9345 

3 

42.7 

52.0 

2.16 

15.6 

9683 

4 

42.3 

43.9 

2.05 

15.9 

9770 

5 

43.7 

49.0 

2.02 

15.5 

9854 

LSD  .05  Treatments 

2.8 

4.4 

NS 

0.5 

754 

Mean  Effect 

Sept.  5 

38.4 

46.9 

2.02 

15.4 

8572 

Nov.  1 

42.4. 

46.7 

2.05 

15.7 

9663 

2 

38.9 

42.4 

1.99 

15.5 

8771 

3 

40.7 

49.5 

2.04 

15.3 

8986 

4 

40.5 

45.8 

2.02 

15.6 

9154 

5 

41.6 

49.6 

2.09 

15.8 

9560 

LSD  .05  Date  Means 

1.4 

NS 

NS 

0.3 

377 

LSD  .05  Rate  Means 

2.0 

3.1 

NS 

NS 

533 
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Table  5.     Effect  of  date  of  harvesting  plantcane  on  yield  of  the  subsequent  stubble  cane  of 
four  varieties  on  Commerce  soil  on  the  St.  Gabriel  Research  Station,  1997. 


Variety 

Date  of 

First 

of 

plantcane 
harvest 

stubble 
yield 

Stalk 

Normal 
Brix 

iuice 
Sucrose 

Sugar 

cane 

No. 

Wt. 

yield 

1996 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

LCP  82-089 

Sept.  3 

36.3 

43.5 

2.30 

17.7 

14.8 

7746 

Oct.  1 

42.8 

46.1 

2.31 

17.5 

14.6 

9031 

Nov.  4 

42.1 

44.9 

2.23 

17.6 

14.7 

8894 

Dec.  3 

38.0 

39.4 

2.12 

17.9 

15.1 

8275 

LHo  83-153 

Sept.  3 

31.1 

38.7 

1.68 

17.4 

14.6 

6513 

Oct.  1 

34.9 

42.6 

1.93 

16.8 

14.0 

6970 

Nov.  4 

31.2 

40.1 

1.88 

17.8 

14.9 

6697 

Dec.  3 

32.0 

44.5 

1.78 

18.0 

15.3 

7079 

LCP  85-384 

Sept.  3 

36.0 

46.7 

1.83 

18.1 

15.5 

8104 

Oct.  1 

39.3 

48.9 

2.09 

17.7 

14.9 

8446 

Nov.  4 

43.9 

47.2  . 

1.87 

17.6 

14.8 

9333 

Dec.  3 

42.6 

48.6 

1.95 

17.5 

14.9 

9119 

LCP  86-454 

Sept.  3 

34.7 

34.4 

2.92 

17.6 

15.0 

7495 

Oct.  1 

34.1 

32.4 

2.76 

17.2 

14.3 

6996 

Nov.  4 

35.7 

31.5 

3.16 

17.4 

14.7 

7556 

Dec.  3 

37.9 

31.3 

3.03 

17.6 

14.9 

8129 

LSD  .05  Treatments 

4.3 

3.8 

0.36 

0.6 

0.8 

1062 

Sept.  3 

Mean  date  effect 

34.5 

40.8 

2.18 

17.7 

15.0 

7465 

Oct.  1 

37.8 

42.5 

2.27 

17.3 

14.5 

7861 

Nov.  4 

38.2 

40.9 

2.29 

17.6 

14.8 

8120 

Dec.  3 

37.6 

41.0 

2.22 

17.8 

15.0 

8150 

LSD  .05  Means 

2.1 

NS 

NS 

0.3 

0.4 

531 

Plantcane  was 

harvested  on 

different  dates 

in  1996  and  first  stubble  yields 

were  measured  in 

1997. 
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Table  6.     Effect  of  date  of  harvest  on  the  yield  of  four  varieties  of  plantcane  on  Commerce  soil 
on  the  St.  Gabriel  Research  Station,  1997. 


Variety 

of 

cane 


Date  of 

plantcane 

harvest 


Plant 
cane 
yield 


Stalk 


No. 


Wt. 


Normal  juice  Sugar 

Brix       Sucrose  yield 


1997 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

LCP  82-089 

Oct.  1 

28.1 

42.7 

1.96 

17.1 

13.6 

5411 

Nov.  1 

47.1 

43.8 

2.58 

17.7 

15.1 

10287 

Dec.  1 

46.6 

39.6 

2.37 

18.4 

15.9 

10834 

LHo  83-153 

Oct.  1 

Nov.  1 
Dec.  1 

23.8 
41.6 
43.8 

37.3 
41.9 
39.4 

2.02 
2.28 
2.29 

16.5 
18.3 
18.2 

13.0 
15.8 
15.8 

4350 

9602 

10039 

LCP  85-384 

Oct.  1 

Nov.  1 
Dec.  1 

29.8 
48.8 
48.1 

46.0 
50.1 
45.8 

1.82 
2.20 
2.48 

16.8 
17.5 
18.2 

13.4 
15.0 
16.0 

5648 
10589 
11197 

LCP  86-454 

Oct.  1 

Nov.  1 
Dec.  1 

25.2 
46.7 
47.3 

25.4 
31.9 
30.1 

2.87 
3.46 
3.30 

17.3 
17.8 
18.2 

14.2 
15.1 
15.7 

5102 
10200 
10808 

LSD  .05  Treatments 

2.8 

3.7 

0.34 

0.7 

0.8 

762 

Mean  effect 


Oct.  1 

Nov.  1 
Dec.  1 


26.7 
46.1 
46.4 


37.8 
41.9 
38.9 


2.16 
2.63 
2.61 


16.9 
17.9 
18.3 


LSD  .05  Means 


1.9 


1.9 


0.17 


0.4 


13.6 
15.3 
15.8 


0.4 


5128 
10170 
10720 


381 


The  plantcane  of  each  variety  was  harvested  on  four  dates  and  the  yields  were  measured  on  the 
last  three  dates  in  1997. 
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Table  7.     Effect  of  stubble  protection  on  the  second  stubble  yield  of  two  cane  varieties  on  the  St. 
Gabriel  Research  Station,  1997. 


Stubble 
protection 

Second 

stubble 

yield 

Stalk 

Normal  iuice 
Brix        Sucrose 

Sugar 

treatment 

No. 

Wt. 

yield 

1996 

T/A 

1000/A 

lbs.             % 
LCP  82-089 

% 

lbs/A 

Check 

Soil  Cover-Shave 
Soil  Cover 
Compost  cover 

37.8 
36.8 
41.5 
37.4 

39.6 
36.5 
41.5 
43.0 

2.24 
2.08 

2.23 
2.24 

17.9 
17.9 
17.0 
17.8 

15.1 
14.9 
14.0 
14.6 

8258 
7874 
8259 
7835 

LCP  85-384 

Check 

Soil  Cover-Shave 
Soil  Cover 
Compost  Cover 

34.2 
41.6 
41.5 
37.6 

44.9 
46.0 
47.6 
47.4 

1.87 
1.99 
1.85 
1.92 

17.1 
16.8 
16.7 
17.1 

14.2 
13.8 
13.7 
14.2 

6958 

8177 
8058 
7627 

LSD  .05 

4.2 

5.0 

0.25 

1.1 

1.2 

1072 

Mean  effect 

Check 

Soil  Cover-Shave 
Soil  Cover 
Compost  Cover 

36.0 
39.2 
41.5 
37.5 

42.3 
41.2 
44.5 
45.2 

2.06 
2.04 
2.04 
2.08 

17.5 
17.3 
16.8 
17.5 

14.7 
14.4 
13.8 
14.4 

7608 
8026 
8159 
7731 

LSD  .05  Means 

3.0 

3.5 

NS 

NS 

0.8 

NS 

The  soil  cover  and  compost  cover  were  applied  over  the  cane  stubbles  immediately  after 
harvesting  plantcane  in  1995  and  first  stubble  in  1996.  The  soil  cover-shave  plots  were  covered 
in  the  fall  and  shaved  in  the  spring  to  remove  the  cover  each  year. 
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Table  8.     Effect  of  stubble  protection  on  the  first  stubble  yield  of  two  cane  varieties  on  the  St. 
Gabriel  Research  Station,  1997. 


Date  of 
plantcane 

Stubble 

protection 

treatment 

First 

stubble 

yield 

Stalk 

Normal  iuice 
Brix        Sucrose 

Sugar 

harvest 

No. 

Wt. 

yield 

1996 

1997 

Check 

Cover-Shave 

Cover 

T/A 

1000/A 

lbs. 
CP  70-321 

% 

% 

lbs/A 

Oct.  1 

38.9 
34.2 
38.1 

37.2 
36.1 
36.1 

2.52 
2.77 
2.57 

17.9 
17.3 
16.9 

15.5 
14.9 
14.3 

8772 
7375 
7774 

Dec.  1 

Check 

Cover-Shave 

Cover 

40.8 
42.6 
38.6 

38.1 
39.3 

37.3 

2.79 

2.32 
2.42 

17.0 
17.8 
17.7 

14.6 
15.5 
15.3 

8539 
9606 
8562 

Check 

Cover-Shave 

Cover 

LCP  86-454 

Oct.  1 

42.3 
34.8 
41.4 

32.1 
30.2 
32.4 

3.18 
3.01 
3.19 

17.9 
17.3 
17.8 

15.3 
14.7 
15.2 

9346 
7346 
9092 

Dec.  1 

Check 

Cover-Shave 

Cover 

38.6 
48.7 
39.6 

32.2 
34.4 
31.7 

3.35 
3.30 
3.09 

17.8 
17.9 
17.9 

15.3 
15.2 
15.3 

8522 

1073 

9 

8797 

LSD  .05  Treatments 

3.1 

2.9 

0.38 

0.8 

0.9 

742 

Check 

Cover-shave 

Cover 

Mean  effect 

40.1 
40.1 
39.4 

34.9 
35.0 
34.4 

NS 

2.96 
2.85 
2.82 

17.6 
17.6 
17.6 

15.2 
15.1 
15.0 

8795 
8766 
8556 

LSD 

.05  Means 

NS 

NS 

NS 

NS 

NS 

The  soil  cover  was  applied  over  the  cane  stubbles  immediately  after  harvesting  plantcane  on  each 
date  in  1996.  The  cover-shave  plots  were  covered  in  the  fall  and  shaved  in  the  spring  to  remove 
the  cover  each  year. 
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Table  9 .       Effect  of  fall  applied  starter  fertilizer  and  Furadan  on  second  stubble  yield  of  two  cane  varieties 
on  the  St.  Gabriel  Research  Station,  1997. 


Fall 
Fertilizer 

Furadan 

Stubble 
cane 
yield 

Stalk 

Normal  juice 

No. 

Sugar 

N-P205"K20 

Wt.          Brix     Sucrose 

yield 

lbs/A 

Check 
Check 
Furadan 

Check 
Check 
Furadan 

T/A 

1000/A 

lbs.               % 
CP  70-321 

% 

lbs/A 

0-0-0 

90-90-90 

90-90-90 

33.3 
31.4 
32.2 

33.5 
32.2 
32.4 

2.62            16.8 
2.47            16.7 
2.29             17.2 

LCP  85-384 

13.7 
13.7 
14.4 

6458 
6102 
6610 

0-0-0 

90-90-90 

90-90-90 

39.3 
40.0 
38.5 

51.4 
50.9 
46.5 

1.96  16.7 
1.93             16.3 

1.97  16.1 

13.4 
13.2 
13.0 

7440 
7445 
7021 

LSD  .05  Treatment 

1.6 

2.0 

0.21              0.8 

1.0 

850 

The  fall  starter  fertilizer  was  applied  at  planting  time  in  1994  and  Furadan  was  applied  at  planting  time  and 
in  the  spring  of  each  crop  year. 
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SOIL  FERTILITY  RESEARCH 
IN  SUGARCANE  IN  1997 

Ray  Ricaud  and  Allen  Arceneaux1 
Department  of  Agronomy 


SUMMARY: 

Five  field  experiments  were  conducted  in  1997  to  test  fertilizer  rates  on  the  yield 
components  of  current  sugarcane  varieties  grown  on  different  soil  types. 

Fall  and  spring  applied  NPK  fertilizer  rates  were  tested  in  fallow  and  succession  planted 
cane  on  a  Commerce  soil.  In  fallow  planted  cane,  plant  and  first  stubble  yields  were  increased 
with  spring  applied  N  and  NPK  fertilizers  only  where  fall  starter  fertilizer  was  not  applied  at 
planting  time.  The  yield  differences  from  the  spring  NPK  over  N  were  small.  Some  of  the  starter 
fertilizer  rates  tested  increased  yield  in  first  stubble  cane  but  not  in  plantcane.  In  succession 
planted  cane,  third  stubble  yields  were  increased  with  spring  applied  N  and  NPK  fertilizers  with 
each  rate  of  starter  fertilizer  applied  at  planting.  However,  yield  differences  among  the  rates  of 
spring  and  fall  applied  starter  fertilizer  were  small. 

Generally,  the  cane  in  the  fertilizer  experiments  had  yields  and  was  taller  than  a  whole 
stalk  harvester  could  properly  top,  resulting  in  reduced  responses  in  the  measured  yields  from 
applied  rates  of  fertilizers. 

OBJECTIVES: 

This  research  was  designed  to  provide  information  on  soil  fertility  in  an  effort  to  help  cane 
growers  produce  maximum  economic  yields  and  increase  profitability  in  sugarcane  production. 
This  annual  progress  report  is  presented  to  provide  the  latest  available  data  on  certain  practices 
and  is  not  a  final  recommendation  for  growers  to  use  all  of  these  practices.  Recommendations  are 
based  on  several  years  of  research  data. 

RESULTS  AND  DISCUSSION: 

Five  field  experiments  were  conducted  in  1997  on  different  soil  types  to  test  rates  of 
fertilization  on  the  yield  of  fallow  and  succession  planted  sugarcane.  The  fallow  cane  was  planted 
after  a  fallow  year  in  a  normal  cane  rotation  and  succession  cane  was  planted  immediately  after 
harvesting  a  stubble  cane  crop  and  preparing  the  land  for  replanting  without  a  fallow  year. 


1In  cooperation  with  St.  Gabriel  Research  Station  and  W.  Hallmark  and  L.  P.  Brown  at 
the  Iberia  Research  Station. 

168  . 


The  cane  in  each  fertilizer  experiment  this  year  produced  above  normal  yields,  apparently 
due  to  a  good  growing  season.  The  temperatures  were  mild  in  the  early  part  of  the  harvest 
season,  and  the  cane  continued  to  grow  until  November.  However,  the  yield  responses  to  applied 
fertilizers  were  below  normal  due  to  relatively  high  yields  produced  on  check  plots  without 
fertilizer.  Also,  the  cane  on  treated  plots  was  more  difficult  to  properly  top  and  harvest  than  on 
the  check  plots  resulting  in  reduced  yield  responses  from  the  applied  fertilizer  treatments. 

STARTER  FERTILIZERS  IN  PLANTCANE  OF  FALLOW  PLANTED  CANE: 

An  experiment  was  initiated  to  test  the  effects  of  NPK  fertilizer  rates  applied  as  a  starter 
fertilizer  in  the  fall  at  planting  time  in  addition  to  spring  applied  fertilizers  in  fallow  planted  cane. 
The  starter  fall  rates  were  0-0-0,  15-45-45,  45-0-45,  45-45-0,  45-45-45,  and  90-90-90.  Spring 
rates  consisting  of  120-0-0  and  120-40-80  were  applied  over  each  fall  rate.  The  test  was  planted 
with  CP  70-321  after  a  fallow  year,  and  the  fall  treatments  were  applied  in  the  planting  furrow. 
The  spring  treatments  were  applied  in  the  off-bar  furrow  in  1997,  and  the  data  obtained  in 
plantcane  are  reported  in  Table  1 . 

The  results  show  that  the  N  and  NPK  spring  treatments  without  the  fall  applied  starter 
fertilizer  increased  the  cane  yield,  average  stalk  weight  and  sugar  yield  per  acre  over  the  check 
plot.  However,  the  yield  increases  from  spring  applied  NPK  over  N  were  small  with  and  without 
fall  starter  fertilizer.  The  yield  differences  among  the  starter  fertilizer  rates  and  between  the 
spring  applied  fertilizers  rates  were  small.  The  plantcane  of  CP  70-321  in  this  test  was  very  tall 
and  lodged  at  harvest  time,  and  it  was  difficult  to  harvest  properly,  especially  on  the  treated  plots. 

STARTER  FERTILIZERS  IN  FIRST  STUBBLE  CANE  OF  FALLOW  PLANTED  CANE: 

An  experiment  was  continued  in  first  stubble  cane  to  test  the  effects  of  NPK  fertilizer  rates 
applied  as  a  starter  fertilizer  in  the  fall  at  planting  time  in  addition  to  spring  applied  fertilizers  in 
fallow  planted  cane.  The  starter  fall  rates  were  0-0-0,  15-45-45,  45-0-45,  45-45-0,  45-45-45,  and 
90-90-90.  Spring  rates  consisting  of  120-0-0  and  120-40-80  were  applied  over  each  fall  rate.  The 
test  was  planted  with  LCP  85-384  after  a  fallow  year,  and  the  fall  treatments  were  applied  in  the 
planting  furrow.  The  spring  treatments  were  applied  in  the  off-bar  furrow  in  1996  and  1997,  and 
the  data  obtained  in  first  stubble  cane  are  reported  in  Table  2. 

The  results  show  that  the  N  and  NPK  spring  treatments  without  the  fall  applied  starter 
fertilizer  increased  the  cane  yield,  stalk  population,  average  stalk  weight  and  sugar  yield  per  acre 
over  the  check  plot.  However,  yield  increases  from  spring  applied  NPK  over  N  were  small  with 
and  without  starter  fertilizer.  The  mean  effect  data  show  that  the  15-45-45,  45-0-45  and  45-45-0 
start  fertilizers  increased  the  percent  juice  sucrose  and  sugar  yield  per  acre,  but  not  the  cane  yield. 
Also,  the  mean  data  show  that  yield  differences  from  spring  applied  NPK  over  N  were  not 
significant. 
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STARTER  FERTILIZER  IN  THIRD  STUBBLE  CANE  FROM  SUCCESSION  PLANTED 
CANE: 

An  experiment  was  initiated  in  1993  and  continued  in  third  stubble  cane  in  1997  to  test  the 
effects  of  NPK  fertilizer  rates  applied  as  a  starter  fertilizer  at  planting  time  in  addition  to  spring 
applied  fertilizers  on  the  yield  of  succession  planted  cane.  The  starter  fall  rates  were  0-0-0,  15- 
45-45,  45-45-45  and  90-90-90,  and  the  spring  rates  consisting  of  0-0-0,  160-0-0,  160-40-80  and 
160-40-80  +  Furadan  were  applied  over  each  fall  rate.  The  test  was  planted  with  LCP  85-834 
in  succession  immediately  after  harvesting  a  cane  crop  in  1993.  The  fall  treatments  were  applied 
in  the  planting  furrows  and  the  spring  treatments  were  applied  in  the  off-bar  furrows  in  1994, 
1995,  1996  and  1997. 

The  results  reported  in  Table  3  show  that  N  and  NPK  spring  treatments  increased  the  cane 
yield,  stalk  population,  stalk  weight  and  sugar  yield  with  each  starter  fall  rate.  The  Furadan  tested 
with  each  starter  fertilizer  rate  did  not  increase  yield.  The  mean  effect  data  show  that  the  N  and 
NPK  spring  rates  increase  each  yield  component  over  the  check  plot,  but  differences  between  the 
two  rates  were  small.  Also,  the  starter  rates  did  not  increase  the  mean  yields  over  the  check  plot. 
The  starter  fertilizer  rates  were  applied  at  planting  time  in  1993,  and  each  rate  increased  yield  in 
plant  and  first  stubble  cane,  but  not  in  second  stubble  in  1996  and  third  stubble  in  1997.  The 
overall  yields  from  the  treated  plots  were  unusually  high  for  third  stubble  succession  planted  cane 
apparently  due  to  the  good  stubbling  ability  of  LCP  85-384  in  this  test. 

RATES  OF  STARTER  AND  N,  P  AND  K  FERTILIZERS: 

An  experiment  was  initiated  to  test  rates  of  starter  and  spring  applied  NPK  fertilizers  on 
the  yield  of  plantcane  in  LCP  85-384  on  a  Baldwin  clay  soil  at  the  Iberia  Research  Station  in 
cooperation  with  Dr.  W.  B.  Hallmark.  The  starter  fertilizer  rates  consisting  of  0-0-0,  15-45-45 
and  45-90-90  lbs/A  of  N,  P  and  K  were  applied  in  the  planting  furrow  in  1996.  Spring  applied 
rates  consisting  of  120-0-0,  120-0-80,  120-40-0  and  120-40-80  were  applied  in  the  off-bar  furrow 
over  each  starter  fertilizer  rate  in  1997.  This  test  did  not  have  a  complete  check  plot  with  no 
fertilizer  applied.  The  data  obtained  in  plantcane  are  reported  in  Table  4.  The  results  show  that 
the  differences  in  each  yield  component  among  the  fertilizer  treatments  were  small.  However, 
the  factorial  mean  effects  showed  that  the  spring  120-40-0  produced  more  cane  yield  than  120-80- 
0  and  more  sugar  yield  than  120-0-0.  The  yield  response  to  applied  N  was  unusually  small  on  this 
clay  soil  possible  due  to  a  high  lever  of  residual  N  in  the  soil. 

RATES  OF  N,  P,  K  AND  S  FERTILIZERS: 

An  experiment  was  initiated  to  test  rates  of  fertilizers  on  the  yield  of  first  stubble  cane  in 
CP  70-321  on  Ricky  Judice  Farm  on  a  Jeanerette  silt  loam  soil  in  Iberia  parish  in  cooperation  with 
Dr.  W.  B.  Hallmark.  The  rates  consisted  of  80,  160  and  240  lbs/A  of  N,  0  and  60  lbs/A  of 
phosphate  and  0  and  80  lbs/A  of  potash  in  all  possible  combinations.  In  addition,  a  24  lbs/A  rate 
of  sulphur  was  tested  with  the  160-60-80  NPK  treatment.  The  results  reported  in  Table  5  show 
that  each  fertilizer  treatment  increased  the  cane  and  sugar  yields  over  the  check  plot,  but  the 
differences  in  yield  among  the  treatments  were  small.  A  factorial  analysis  of  the  data  showed  that 

170  . 


a  relatively  large  experimental  error  occurred  in  this  test  and  the  mean  effects  of  N,  P  and  K  on 
yield  were  not  significant.  The  variations  in  yield  among  the  replicated  treatments  were  possibly 
due  to  the  occurrence  of  smut  disease  which  reduced  the  stalk  population  on  some  of  the  plots. 

Table  1 .     Effect  of  fall  and  spring  applied  fertilizer  on  the  yield  of  plantcane  CP  70-321  planted 
after  a  fallow  year  on  Commerce  soil  on  the  St.  Gabriel  Research  Station,  1997. 


Fertilizei 

•  applied 
5-K20 

Cane 

Plantcane  - 

Fallow  planted 

N-P20 

Stalk 

Normal  iuice 

Sugar 

Fall 

Spring 

yield 

No. 

Wt. 

Brix 

Sucrose 

yield 

lbs/A 

lbs/A 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

0-0-0 

0-0-0 

36.5 

28.6 

2.55 

16.9 

14.8 

7748 

120-0-0 

42.2 

29.7 

2.84 

17.1 

14.8 

9008 

120-40-80 

42.1 

29.4 

2.87 

17.1 

14.9 

9013 

15-45-45 

120-0-0 

42.7 

29.1 

2.95 

17.4 

15.4 

9511 

120-40-80 

44.1 

29.2 

3.03 

17.4 

15.0 

9549 

45-0-45 

120-0-0 

42.3 

30.1 

2.81 

17.4 

15.1 

9229 

120-40-80 

46.1 

30.2 

3.07 

17.2 

14.9 

9892 

45-45-0 

120-0-0 

43.5 

29.4 

2.96 

16.8 

14.6 

9092 

120-40-80 

45.5 

31.4 

2.89 

17.1 

14.8 

9683 

45-45-45 

120-0-0 

44.7 

30.9 

2.89 

17.4 

15.3 

9905 

120-40-80 

42.5 

32.1 

2.65 

17.1 

14.9 

9114 

90-90-90 

120-0-0 

42.8 

29.6 

2.90 

16.8 

14.6 

8999 

120-40-80 

42.6 

29.7 

2.87 

17.1 

15.0 

9243 

LSD  .05  Treat. 

4.0 

2.3 

0.31 

NS 

0.6 

877 

Mean  effect 

0-0-0 

42.1 

29.6 

2.86 

17.1 

14.9 

9010 

15-45-45 

43.4 

29.1 

2.99 

17.4 

15.2 

9530 

45-0-45 

44.2 

30.2 

2.94 

17.3 

15.0 

9561 

45-45-0 

44.5 

30.4 

2.93 

17.0 

14.7 

9388 

45-45-45 

43.6 

31.5 

2.77 

17.3 

15.1 

9509 

90-90-90 

42.7 

29.6 

2.88 

17.0 

14.8 

9121 

120-0-0 

43.0 

29.8 

2.89 

17.1 

15.0 

9291 

120-40-80 

43.8 

30.3 

2.90 

17.2 

14.9 

9416 

LSD  .05  Fal 

I 

NS 

1.7 

NS 

NS 

0.4 

NS 

LSD  .05  Spring 

NS 

NS 

NS 

NS 

NS 

NS 

The  fall  fertilizer  was  applied  in  the  planting  furrow  as  a  starter  fertilizer  in  1996. 
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Table  2.  Effect  of  fall  and  spring  applied  fertilizer  on  the  yield  of  first  stubble  LCP  85-384 
planted  after  a  fallow  year  on  Commerce  soil  on  the  St.  Gabriel  Research  Station, 
1997. 


Fertilizei 

N-P20 

•  applied 
5-K20 

Cane 

First  stubble  - 

■  Fallow  planted 

Stalk 

Normal  iuice 

Sugar 

Fall 

Spring 

yield 

No. 

Wt. 

Brix 

Sucrose 

yield 

lbs/A 

lbs/A 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

0-0-0 

0-0-0 

19.7 

33.0 

1.19 

16.6 

14.0 

3961 

160-0-0 

46.4 

49.0 

1.89 

16.1 

12.9 

8392 

160-40-80 

47.7 

48.4 

2.07 

16.4 

13.3 

8921 

15-45-45 

160-0-0 

49.9 

47.1 

1.96 

17.0 

14.1 

10067 

160-40-80 

48.6 

48.0 

2.03 

17.1 

14.4 

10018 

45-0-45 

160-0-0 

50.3 

48.0 

2.11 

17.1 

13.8 

9933 

160-40-80 

49.5 

46.5 

2.25 

17.0 

14.2 

10047 

45-45-0 

160-0-0 

51.6 

46.4 

2.23 

16.9 

13.7 

10022 

160-40-80 

49.3 

45.7 

2.16 

17.2 

14.2 

9980 

45-45-45 

160-0-0 

45.3 

47.4 

1,91 

17.4 

14.5 

9389 

160-40-80 

42.7 

50.1 

1.71 

17.5 

14.5 

8890 

90-90-90 

160-0-0 

47.6 

47.0 

2.16 

17.4 

14.5 

9861 

160-40-80 

46.8 

48.6 

2.08 

16.7 

13.9 

9239 

LSD  .05  Treat. 

5.3 

3.3 

0.34 

0.8 

1.0 

1456 

0-0-0 

Mean  effect 

47.0 

48.7 

1.98 

16.2 

13.1 

8657 

15-45-45 

49.2 

47.6 

1.99 

17.1 

14.3 

10043 

45-0-45 

49.9 

47.3 

2.18 

17.1 

14.0 

9990 

45-45-0 

50.5 

46.1 

2.19 

17.1 

13.9 

10001 

45-45-45 

44.0 

48.7 

1.81 

17.5 

14.5 

9140 

90-90-90 

47.2 

47.8 

2.12 

17.1 

14.2 

9550 

160-0-0 

48.5 

47.5 

2.04 

17.0 

13.9 

9611 

160-40-80 

47.4 

47.9 

2.05 

17.0 

14.1 

9516 

LSD  .05  Fall 

i 

3.8 

2.1 

0.25 

0.5 

0.7 

1019 

LSD  .05  Spring 

NS 

NS 

NS 

NS 

NS 

NS 

The  fall  fertilizer  was  applied  in  the  planting  furrow  as  a  starter  fertilizer  in  1995. 
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Table  3.     Effect  of  fall  and  spring  applied  fertilizer  on  the  yield  of  third  stubble  cane  LCP  85- 
384  planted  in  succession  on  Commerce  soil  on  the  St.  Gabriel  Research  Station, 
1997. 


Fertil 

izer  applied 
P20rK20 

Spring 

Cane 
yield 

Third  stubble  Cane  - ' 

Succession 

planted 

N- 

Stalk 

Normal 
Brix 

iuice 
Sucrose 

Sugar 

Fall 

No. 

Wt. 

yield 

lbs/A 

lbs/A 

T/A 

1000/A. 

lbs. 

% 

% 

lbs/A 

0-0-0 

0-0-0 

18.1 

32.1     . 

1.25 

15.3 

12.3 

3095 

160-0-0 

33.3 

45.3 

1.86 

15.3 

12.0 

5509 

160-40-80 

35.8 

47.3 

1.75 

16.4 

13.6 

6873 

160-40-80 +F 

31.8 

44.4 

1.79 

16.6 

13.9 

6277 

15-45-45 

0-0-0 

17.8 

35.6 

1.33 

16.2 

13.4 

3366 

160-0-0 

32.4 

44.6 

1.95 

16.6 

13.7 

6332 

160-40-80 

35.0 

47.6 

1.85 

16.2 

13.3 

6511 

160-40-80  +F 

34.0 

43.5 

1.89 

16.9 

13.9 

6695 

45-45-45 

0-0-0 

16.9 

32.6 

1.30 

16.2 

13.3 

3149 

160-0-0 

35.0 

44.2 

2.05 

16.5 

13.5 

6675 

160-40-80 

35.3 

45.1 

1.71 

17.4 

14.5 

7351 

160-40-80  +F 

30.0 

45.3 

1.66 

16.1 

13.0 

5447 

90-90-90 

0-0-0 

18.2 

34.9 

1.26 

15.2 

12.1 

3071 

160-0-0 

33.8 

43.8 

1.66 

16.4 

13.4 

6399 

160-40-80 

34.8 

45.4 

1.64 

16.6 

13.7 

6763 

160-40-80  +F 

32.1 

44.5 

1.77 

15.9 

12.8 

5776 

LSD  .05  Treat. 

3.5 

3.6 

0.37 

1.5 

1.8 

931 

Mean  effect 

0-0-0 

29.8 

42.3 

1.66 

15.9 

13.0 

5459 

15-45-45 

29.8 

42.8 

1.76 

16.5 

13.6 

5726 

45-45-45 

29.3 

41.8 

1.68 

16.5 

13.6 

5655 

90-90-90 

29.7 

42.1 

1.58 

16.0 

13.0 

5502 

0-0-0 

17.7 

33.8 

1.28 

15.7 

12.8 

3170 

160-0-0 

33.6 

44.5 

1.88 

16.2 

13.2 

6229 

160-40-80 

35.2 

46.4    . 

1.74 

16.6 

13.8 

6875 

160-40-80  +F 

32.0 

44.4 

1.78 

16.4 

13.4 

6049 

LSD  .05  Means 

1.7 

1.8 

0.18 

0.9 

0.9 

465 

F  =  Furadan 

The  fall  fertilizer  was  applied  in  the  planting  furrow  as  a  starter  fertilizer  in  1993. 
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Table  4.     Effect  of  fall  and  spring  applied  fertilizer  on  the  yield  of  plantcane  LCP  85-384 
panted  after  a  fallow  year  on  Baldwin  soil  on  the  Iberia  Research  Station,  1997. 


Fertilize! 

■  applied 
5-K20 

Cane 

Plantcane  - 

Fallow  planted 

N-P20 

Stalk 

Normal  iuice 

Sugar 

Fall 

Spring 

yield 

No. 

Wt. 

Brix 

Sucrose 

yield 

lbs/A 

lbs/A 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

0-0-0 

120-0-0 

34.6 

37.8 

2.06 

17.2 

15.1 

7537 

120-0-80 

33.8 

35.8 

2.11 

17.5 

15.3 

7455 

120-40-0 

34.9 

36.9 

2.30 

17.6 

15.3 

7708 

120-40-80 

35.4 

38.2 

2.09 

17.3 

15.0 

7649 

15-45-45 

120-0-0 

35.3 

37.9 

2.23 

17.0 

14.8 

7499 

120-0-80 

34.6 

36.8 

2.27 

17.6 

15.3 

7634 

120-40-0 

37.8 

39.2 

2.23 

17.4 

15.1 

8244 

120-40-80 

35.0 

37.5 

2.38 

17.1 

14.9 

7512 

45-90-90 

120-0-0 

33.6 

37.6 

2.13 

17.5 

15.3 

7406 

120-0-80 

34.1 

37.9 

2.39 

17.3 

15.1 

7440 

120-40-0 

35.3 

39.2 

2.14 

17.0 

14.8 

7511 

120-40-80 

35.2 

38.3 

2.29 

17.5 

15.3 

7757 

LSD  .05 

3.0 

2.3 

0.28 

0.7 

0.6 

589 

The  fall  fertilizer  was  applied  in  the  planting  furrow  as  a  starter  fertilizer  in  1996  and  the 

spring  fertilizer  was  applied  in  the  off-bar  furrow  in  1997. 

This  test  was  in  cooperation  with  Dr.  W.  B.  Hallmark  and  L.  P.  Brown  at  the  Iberia  Research 

Station. 
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Table  5.     Effect  of  rate  of  fertilizer  application  on  the  yield  of  first  stubble  cane  on  a 
Jeanerette  sil  soil  on  Ricky  Judice  farm  in  Iberia  Parish,  1997. 


Fertilizer 

Plant 

Applied 

cane 
yield 

Stalk  Wt. 

Normal  mice 

Sugar 

N-P20rK20 

No. 

Wt. 

Brix 

Sucrose 

yield 

lbs/A 

T/A 

1000/A 

lbs. 

% 

% 

lbs/A 

0-0-0 

24.6 

26.9 

2.09 

17.8 

15.1 

5322 

80-0-0 

31.8 

32.3 

2.08    : 

17.3 

14.6 

6648 

80-60-0 

31.1 

31.0 

2.02 

17.7 

15.1 

6713 

80-0-80 

31.8 

32.4 

2.26 

17.5 

15.1 

6928 

80-60-80 

34.8 

34.1 

2.10 

17.4 

14.8 

7419 

160-0-0 

38.1 

35.0 

2.45 

17.3 

14.7 

7992 

160-60-0 

31.6 

31.6 

2.08 

17.6 

15.2 

6914 

160-0-80 

32.2 

33.3 

2.16 

17.2 

14.6 

6737 

160-60-80 

32.5 

32.3 

2.21 

17.4 

14.9 

6937 

160-60-80  +S 

35.2 

32.9 

2.28 

17.3 

14.5 

7261 

240-0-0 

32.2 

32.3 

2.15     . 

18.4 

15.8 

7401 

240-60-0 

32.7 

33.7 

2.20 

17.7 

15.3 

7245 

240-0-80 

36.7 

34.2 

2.27 

17.3 

14.7 

7469 

240-60-80 

35.0 

33.9 

2.30 

17.0 

14.4 

7172 

LSD  .05 

6.4 

0.4 

0.36 

1.1 

1.2 

1183 

S  =  Sulphur  applied  at  24  lbs/ A  rate. 

Variety  CP  70-321  was  planted  in  the  test. 

This  experiment  was  in  cooperation  with  Dr.  W.  B.  Hallmark  and  L.  P.  Brown  at  the  Iberia 

Research  Station. 


175 


EFFECT  OF  UREA,  AQUA  AMMONIA,  AND  NITRO  + 
ON  SECOND-STUBBLE  YIELD  PARAMETERS 

W.  B.  Hallmark,  L.  P.  Brown,  and  G.  L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 


SUMMARY 

Liquid  Nitro+  (which  contained  10%  Ca  as  calcium  chloride,  plus  a  urease  inhibitor; 
supplied  by  Stoller  Enterprises,  Inc.)  and  liquid  urea  or  aqua  ammonia  were  tested  for  their  effect 
on  second-stubble  sugarcane  yields.  Results  show  that  adding  40  lb  Ca/A  as  Nitro+  to  120  lb 
N/ A  as  either  liquid  urea  or  aqua  ammonia  increased  sugar  per  ton  and  correspondingly  sugar  per 
acre  yields.  However  adding  60  lb  Ca/A  as  Nitro+  to  180  lb  N/A  as  aqua  ammonia  resulted  in 
decreased  sugar  per  ton  and  sugar  per  acre  yields.  Increasing  nitrogen  rates  from  120  to  180  lb 
N/A  as  liquid  urea  increased  sugar  per  ton  and  sugar  per  acre  yields. 

INTRODUCTION 

Research  at  the  Iberia  Research  Station  showed  that  adding  40  lb  Ca/A  (as  N-hib  Ca, 
which  contained  12%  Ca,  1.5%  Mg,  and  a  urease  inhibitor)  to  120  lb  N/A  as  liquid  urea 
increased  sugar  per  acre  yields  (by  11.7%)  and  nitrogen  use  efficiency  on  a  heavy  textured  soil. 

Further  research  is  needed  to  determine  whether  aqua  ammonia  or  liquid  urea  is  the  best 
source  of  nitrogen  for  use  with  calcium  chloride  in  a  liquid  fertilization  program. 

Objectives  of  our  study  were  to: 

1)  Determine  the  effect  of  liquid  nitrogen  rates  on  sugarcane  yields. 

2)  Determine  whether  liquid  urea  or  aqua  ammonia  is  the  best  source  of  N  for  use  with 
Nitro+  in  growing  sugarcane. 

PROCEDURES 

In  September,  1994,  a  sugarcane  liquid  fertilizer  study  was  initiated  on  a  Baldwin  silty  clay 
soil  at  the  Iberia  Research  Station.  Kleentek  variety  CP  70-321  was  planted  at  three  stalks  and 
a  lap  of  two  joints.  The  experiment  consisted  of  six  treatments  (Table  2)  in  a  6x6  Latin  square 
design.  Experimental  plots  were  composed  of  three  5'  10"  by  46'  rows,  with  10'  alleys  at  the  ends 
of  the  plots. 
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Liquid  fertilizer  treatments  were  applied  to  the  inner  off-bar  in  early  May,  1997.  A 
blanket  application  of  dry  P205  (polyphosphate)  and  K20  (potassium  chloride)  was  applied  to  the 
outer  off-bar  at  60  and  80  lb/ A,  respectively.  The  fertilizer  was  then  covered  by  "hipping  up" 
the  rows,  and  cane  was  grown  until  harvest  using  standard  cultural  practices. 

All  plots  were  harvested  in  November  1997  and  weighed  with  a  weigh  rig  to  estimate  cane 
yield.  A  10-stalk  sample  was  randomly  taken  at  harvest  from  each  plot  to  determine  average  stalk 
weight  and  juice  quality.  Brix  and  pol  readings  were  used  to  estimate  commercially  recoverable 
sugar  per  ton. 

RESULTS  AND  DISCUSSION 

Table  1  shows  that  the  liquid  fertilizer  treatments  (Table  2)  significantly  (P<0. 10)  affected 
second-stubble  sugar  per  ton  and  sugar  yields  but  had  no  effect  on  stalk  weight  or  cane  yields. 
Use  of  the  Latin-square  experimental  design  resulted  in  low  CV's  for  all  the  measured  yield 
parameters.  (Table  1). 

Table  2  shows  that  adding  40  lb  Ca/A  as  Nitro+  to  120  lb  N/A  as  either  liquid  urea  or 
aqua  ammonia  (Tl  vs.  T2  and  T3)  increased  both  sugar  per  ton  and  sugar  per  acre  yields. 
However,  adding  60  lb  Ca/A  as  Nitro+  to  180  lb  N/A  as  liquid  urea  had  no  effect  on  sugar  per 
ton  or  sugar  per  acre  yield  (T4  vs.  T5),  while  adding  the  same  amount  of  Nitro+  to  aqua 
ammonia  (T4  vs.  T6)  significantly  reduced  sugar  per  ton  and  sugar  per  acre  yields. 

Increasing  nitrogen  rates  from  120  to  180  lb  N/A  as  urea  (Tl  vs.  T4)  increased  sugar  per 
ton  and  sugar  per  acre  yield  (Table  2). 

CONCLUSIONS 

Our  results  support  previous  research  showing  that  adding  40  lb  Ca/A  as  calcium  chloride 
to  120  lb  N/A  as  liquid  urea  can  result  in  increased  sugar  yields. 
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Table  1.    F-values  for  effect  of  nitrogen  rates  and  sources,  and  Nitro+  on  second-stubble 
yield  parameters  in  1997. 


Source 


Sugar 
per  acre 


and  **  denote  statistical  significance  at  the  0.10  and  0.05  probability  levels,  respectively. 


Table  2.    Effect  of  nitrogen  rates  and  sources,  and  Nitro+  on  second-stubble  yield 
parameters  in  1997. 


Sugar 

NH3 

Stalk 

Sugar 

Cane 

per 

Treatments 

Urea 

+  H20 

Nitro+ 

weight 

per  ton 

yield 

acre 

lbN/A 

lbN/A 

lb  Ca/A 

lb/stalk 

lb/T 

T/A 

lb/A 

1 

120 

0 

0 

1.64 

182 

27.6 

5000 

2 

120 

0 

40 

1.78 

196 

28.8 

5630 

3 

0 

120 

40 

1.75 

192 

29.0 

5550 

4 

180 

0 

0 

1.62 

196 

30.0 

5890 

5 

180 

0 

60 

1.74 

189 

29.5 

5560 

6 

0 

180 

60 

1.66 

184 

29.2 

5350 

LSD  0.10 

NS 

9 

NS 

430 

NS  denotes  that  the  treatment  means  were  not  different  at  P  <  0.10. 
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COMPARISON  OF  GRANULATED  LIME  VERSES  DOMINO  BY-PRODUCT 
LIME  IN  GROWING  SUGARCANE 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 

Ronald  Hebert,  Jr. 
Hebert  Farms 

SUMMARY 

Applying  and  mixing  1.5  T/A  of  granulated  lime  into  a  Jeanerette  silt  loam  soil  did  not 
increase  soil  pH  or  soil  Ca.  However,  applying  and  mixing  the  same  amount  of  Domino  by- 
product lime  into  the  soil  increased  both  soil  pH  and  soil  Ca.  Also,  mixing  1.5  T/A  of  Domino 
lime  into  soil  resulted  in  a  higher  pH  compared  to  the  same  rate  of  granulated  lime  when  mixed 
into  the  soil. 

None  of  the  lime  rates,  sources,  or  methods  of  placement  affected  plantcane  yield 
parameters  in  1997. 

INTRODUCTION 

Research  with  Domino  by-product  lime  in  sugarcane  culture  shows  that  it  dissolves  faster 
than  agricultural  lime  and,  thereby,  results  in  quicker  changes  in  soil  Ca  and  pH  values.  The 
primary  objective  of  this  research  was  to  compare  the  effects  of  Domino  by-product  lime  with 
granulated  lime  on  sugarcane  yields  and  changes  in  soil  pH  and  nutrient  status.  A  secondary 
objective  was  to  compare  the  effect  on  sugarcane  yields  of  incorporating  lime  into  the  soil  verses 
placing  lime  under  the  cane  at  planting. 

PROCEDURES 

A  sugarcane  lime  source  by  placement  study  was  initiated  in  September  of  1996.  Lime 
sources,  rates,  and  placement  treatments  are  given  in  Table  2.  Treatment  1  was  a  check  where 
lime  was  not  applied;  treatments  2,  3,  4,  and  5  had  lime  incorporated  into  the  soil  prior  to 
planting;  and  treatments  6,7,8,  and  9  had  lime  applied  in  the  furrows  of  opened  sugarcane  rows 
under  the  seed  cane  at  planting.  Treatment  6  received  0.75  T/A  of  Domino  lime;  treatments  4 
and  7  received  1.5  T/A  of  Domino  lime;  treatments  2  and  9  received  1.5  T/A  of  granulated  lime; 
treatments  5  and  8  received  3.0  T/A  of  Domino  lime;  and  treatment  3  received  3.0  T/A  of 
granulated  lime. 


Research  was  partially  supported  by  a  grant  from  the  Domino  Sugar  Corporation. 
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The  experiment  used  a  9x9  Latin  square  design  with  nine  replications.  Experimental  plots 
consisted  of  three  5' 10"  by  50'  rows.  Ten  foot  alleys  were  made  at  the  ends  of  the  plots  by 
reducing  the  plot  length  from  50'  to  40*  by  killing  5'  on  both  ends  of  each  plot  with  Roundup. 

The  soil  type  used  in  the  study  was  a  Jeanerette  silt  loam  with  an  initial  analysis  of  5.2  for 
pH,  1.4%  organic  matter,  and  P,  K,  Ca,  and  Mg  analyses  of  17,  64,  840,  and  237  ppm, 
respectively,  as  determined  by  A  and  L  Agricultural  Laboratory.  The  CEC  was  9.7  meq/lOOg 
and  the  %  cation  saturation  was  1.7,  43.3,  20.4,  and  34.6  for  K,  Ca,  Mg,  and  H,  respectively. 
The  Ca/Mg  base  ratio  was  2.12. 

The  study  was  planted  to  second  progeny  Kleentek  variety  LCP  82-89  at  three  stalks  and 
a  lap  of  two  joints.  The  cane  was  grown  to  maturity  using  standard  fertilizer  and  cultural 
practices. 

Experimental  plots  were  harvested  in  December,  1997  with  a  two  row  soldier  harvester 
and  weighed  with  a  weigh  rig.  A  10-stalk  sample  was  taken  from  each  plot  after  harvest  to 
determine  stalk  weight  and  commercially  recoverable  sugar  per  ton  (CRS). 

Soil  samples  were  taken  from  the  sides  of  rows  from  all  plots  in  early-February,  1998  and 
analyzed  by  the  LSU  Agricultural  Center  Soil  Testing  Lab. 

RESULTS  AND  DISCUSSION 

Tables  1  and  2  show  the  F-values  and  treatment  means  for  the  soil  parameters  measured 
in  February,  1998  after  plantcane  was  harvested.  Table  2  shows  that  incorporating  1.5  T/A  of 
granulated  lime  into  the  soil  before  planting  had  no  significant  (P<0. 10)  effect  on  soil  pH  or  soil 
Ca.  However,  incorporating  3.0  T/A  of  granulated  lime  increased  soil  pH  and  Ca. 

Incorporating  1.5  and  3.0  T/A  of  Domino  lime  (T  #4  and  5  vs.  T  #1)  increased  soil  pH 
and  soil  Ca.  Also,  incorporating  1 .5  T/A  of  Domino  lime  resulted  in  a  higher  soil  pH  than  where 
1.5  T/A  of  granulated  lime  was  incorporated  (T  #4  vs.  T  #2). 

Tables  3  and  4  show  the  F-values  and  treatment  means  for  the  plantcane  parameters 
measured  in  December,  1997.  The  lime  sources,  rates,  and  methods  of  placement  had  no 
significant  effect  on  stalk  weight,  sugar  per  ton,  cane  yield,  or  sugar  per  acre  in  1997.  The 
relatively  low  %  CV  for  the  yield  parameters  (Table  3)  show  that  the  experimental  design 
effectively  removed  variability  from  the  study. 
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Table  3. 

F-values  for  effect  of  lime  treatments  on  plant  cane  yield  parameters  in  1997. 

Source 

Stalk                Sugar                 Cane                 Sugar 
df                  wt.                per  ton                yield               per  acre 

Treatments+  8  1.54  0.75  1.09  1.17 


RMSE 

Mean 

%CV 

+F- values  for  all  the  measured  yield  parameters  were  non  significant  at  the  P< 0.10  level. 


0.1887 

7.617 

2.445 

572.2 

2.681 

194.2 

38.10 

7394 

7.04 

3.92 

6.42 

7.74 
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EFFECT  OF  AGROTAIN  UREASE  INHIBITOR  AND  UREA  NITROGEN 
RATES  AND  PLACEMENT  ON  FIRST  STUBBLE  CANE  YIELDS 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 

Mr.  Ricky  Judice 
Iberia  Parish  Sugar  Producer 


SUMMARY 

Agrotain  urease  inhibitor  (supplied  by  IMC  Global  Operations,  Inc.)  was  used  in  a  urea 
rate  by  placement  study  with  first-stubble  cane.  Increasing  nitrogen  application  from  120  to  180 
lb  N/A  as  urea  did  not  increase  sugar  per  acre  for  sugarcane  variety  LCP  85-384.  Use  of 
Agrotain  had  no  effect  on  cane  yield  or  sugar  per  acre.  Applying  120  lb  N/A  as  urea  on  top  of 
rows  resulted  in  higher  sugar  per  acre  than  where  it  was  applied  in  the  off-bar. 

INTRODUCTION 

Loss  of  nitrogen  from  sugarcane  fields  during  the  growing  season  can  result  in  reduced 
sugarcane  yields  and  pollution  of  the  environment.  Consequently,  urease  inhibitors  are  sometimes 
added  to  urea  to  slow  the  rate  at  which  urea  is  converted  to  ammonium,  which  in  turn  is  converted 
to  nitrate.  This  can  result  in  less  nitrogen  loss  from  nitrate  leaching  and  denitrification  after  heavy 
rainfall,  which  could  also  result  in  increased  sugarcane  yields  and  less  environmental  pollution. 

Objectives  of  our  study  were  to: 

(1)  Determine  the  effect  of  urea  nitrogen  rates  on  sugarcane  yields. 

(2)  Determine  whether  placement  of  urea  on  row  tops  vs.  in  the  off-bar  affects  sugarcane 
yields. 

(3)  Determine  whether  the  use  of  Agrotain  urease  inhibitor  can  increase  sugarcane  yields  and 
nitrogen  uptake  efficiency. 

PROCEDURES 

In  September,  1995,  first  progeny  Kleentek  variety  LCP  85-384  was  planted  at  two  stalks 
and  a  lap  of  two  joints  on  a  Baldwin  silty  clay  loam  soil  that  had  produced  a  soybean  seed  crop 
that  year.  Prior  to  planting,  100  lb/ A  of  diammonium  phosphate  and  100  lb/ A  of  potassium 
sulfate  were  broadcast  on  opened  rows. 


Research  partially  supported  by  IMC  Global  Operations,  Inc. 
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Initial  soil  analysis  showed  a  pH  of  6.1;  organic  matter  2.0%;  CEC  25.3;  and  P,  K,  Ca, 
Mg,  and  S  levels  of  22,  272,  3270,  565,  and  9  ppm,  respectively,  as  determined  by  A  and  L 
Agricultural  Laboratory. 

In  May  of  1997,  a  blanket  application  of  polyphosphate,  potassium  chloride,  and  gypsum 
was  applied  to  the  outer  off-bar  of  all  rows  in  the  plots  at  60,  90,  and  24  lb/ A,  respectively,  of 
P205,  K20,  and  S.  The  experiment  was  replicated  seven  times  in  a  Latin  square  design.  Plots 
consisted  of  three  5' 10"  by  30'  rows  with  10'  alleys. 

The  seven  nitrogen  fertilizer  treatments  (Table  2)  were  applied  in  early  May,  1997.  The 
"in  furrow"  treatments  were  applied  to  the  inner  sugarcane  off-bar,  while  the  "on  row  top" 
treatments  were  applied  on  top  of  the  sugarcane  rows.  The  cane  rows  were  then  "hipped-up" ,  and 
the  sugarcane  was  grown  until  maturity  using  standard  cultural  practices.  At  harvest,  the  plots 
were  cut  with  a  two  row  soldier  harvester  and  weighed  with  a  weigh  rig.  A  ten  stalk  sample  was 
taken  from  all  harvested  plots  to  determine  stalk  weight  and  commercially  recoverable  sugar  per 
ton. 

RESULTS  AND  DISCUSSION 

Table  1  shows  that  stalk  weight,  cane  yield  and  sugar  per  acre  were  significantly  (P  <_0. 10) 
affected  by  the  fertilizer  treatments  (Table  2)  in  1997.  However,  commercially  recoverable  sugar 
per  ton  of  cane  was  not  affected  by  the  treatments  (Tables  1  and  2) .  Treatments  2-7  all  had  higher 
stalk  weights  and  cane  and  sugar  per  acre  than  the  zero  nitrogen  check  (Table  2).  Increasing 
nitrogen  rates  from  120  to  180  lb  N/A  (T2  vs.  T4  and  T5  vs.  T7)  did  not  increase  (P<0. 10)  stalk 
weight,  cane  yield  or  sugar  per  acre  and  actually  decreased  stalk  weight  where  urease  inhibitor 
was  applied  (T5  vs.  T7). 

Applying  urease  inhibitor  did  not  affect  stalk  weight,  cane  yield  or  sugar  per  acre,  except 
where  it  decreased  stalk  weight  at  the  high  nitrogen  rate  (T4  vs.  T7). 

Applying  urea  on  row  tops  versus  in  the  furrow  did  not  increase  sugar  per  acre  where 
urease  inhibitor  was  used  (T5  vs  T6)  but  did  increase  sugar  per  acre  where  urease  inhibitor  was 
not  used  (T2  vs.  T3). 

CONCLUSIONS 

Our  results  show  that  increasing  nitrogen  application  from  120  to  180  lb  N/A  as  urea  did 
not  increase  first  stubble  sugar  per  acre  for  sugarcane  variety  LCP  85-384.  Adding  urease 
inhibitor  to  urea  also  had  no  effect  on  cane  yield  or  sugar  per  acre. 
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Table  1 .    F- values  for  effect  of  fertilizer  treatments  on  first-stubble  yield  parameters  on  a 
Baldwin  silty  clay  soil. 

Stalk  Sugar  Cane  Sugar 

Source  df  wt.  per  ton  yield  per  acre 

Treatments  6  5.43***  0.70  54.91****  35.68*** 


%  CV  11.22  2.87  4.22  5.310 

RMSE  0.2025  6.810  1.819  542.5 

Mean         1.805 237.2 43.08  10,220 

***  and  ****  denotes  statistical  significance  at  the  P_<0.001  and  0.0001  levels,  respectively. 
Remaining  F-values  were  not  significant  at  P<0.10. 
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EFFECT  OF  FALL  FERTILIZER  AND  LIME  ON 
FIRST-STUBBLE  SUGARCANE  YIELDS 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 

Gary  Luke 
St.  Mary  Parish  sugarcane  producer 


SUMMARY 

Applying  fall  fertilizer  rates  under  cane  at  planting  had  mixed  effects  on  first-stubble  sugar 
per  acre.  Applying  N,  P205,  and  K20  rates  of  15-15-15  and  30-30-30  did  not  affect  (P<0.10) 
sugar  per  acre.  However,  applying  15-30-30,  15-60-60,  and  15-60-120  fall  fertilizer  rates 
increased  sugar  per  acre  by  450,  660,  and  590  lb/a,  respectively. 

OBJECTIVES 

1)  To  determine  the  effect  of  in-furrow  fertilizer  application  at  planting  on  sugarcane 
yields. 

2)  To  determine  the  effect  on  sugarcane  yields  of  mixing  lime  into  the  row  before  planting 
verses  placing  it  under  the  cane  at  planting. 


PROCEDURES 

In  September  of  1995  a  lime  and  fall  fertilizer  study  was  put  in  on  the  farm  of  Gary  Luke 
in  St.  Mary  Parish.  The  experiment  consisted  of  the  fertilizer  treatments  given  in  Table  2. 
Treatment  #7  was  incorporated  into  the  soil  before  planting  and  treatments  1-6  and  8  were  put  into 
the  opened  rows  under  the  cane  at  planting. 

The  experimental  design  was  a  8x8  Latin  square.  Experimental  plots  consisted  of  three 
5'  10"  by  50'  rows  with  a  10-ft.  alley  at  the  ends  of  the  plots.  There  were  also  three  border  rows 
on  each  side  of  each  plot.  The  study  was  grown  to  maturity  using  standard  fertilizer  and  cultural 
practices. 

Experimental  plots  were  harvested  in  December,  1997  with  a  two  row  soldier  harvester 
and  weighed  with  a  weigh  rig.  A  10-stalk  sample  was  taken  from  each  harvested  plot  to 
determine  average  stalk  weight  and  commercially  recoverable  sugar  per  ton  (CRS). 

RESULTS  AND  DISCUSSION 

Table  1  shows  the  effect  of  the  experimental  treatments  (Table  2)  on  the  first-stubble  yield 
parameters  measured  in  the  study.  The  lime  and  fertilizer  treatments  had  no  significant  (P<0. 10) 
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effect  on  stalk  weight,  plant  population,  sugar  per  ton,  and  cane  yield,  but  did  affect  sugar  per 
acre. 

Table  2  shows  that  the  fall  fertilizer  in  treatments  3,5,  and  6  all  significantly  increased 
first-stubble  sugar  per  acre  compared  to  the  check  (T  #1),  but  that  the  fall  fertilizer  in  T  #'s  2  and 
4  did  not.  Neither  of  the  lime  treatments  had  an  affect  on  sugar  per  acre 


Table  1.     F- values  for  effect  of  fall  fertilizer  and  lime  on  sugarcane  yield  parameters. 


Stalk 

Plant 

Sugar 

Cane 

Sugar 

Source 

df 

wt. 

population 

per  ton 

Yield 

per  acre 

Treatments 

7 

1.10 

1.01 

1.38 

1.27 

2.76" 

RMSE 

0.1818 

1738 

7.561 

1.761 

421.2 

Mean 

2.008 

41,931 

198.5 

40.17 

7966 

%CV 

9.06 

4.15 

3.81 

4.38 

5.29 

"Denotes  statistical  significance  at  the  P< 0.10  level.  Remaining  F- values  were  not 
significant  at  P< 0.10. 
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EFFECT  OF  LIQUID  FERTILIZER  ON 
SECOND-STUBBLE  SUGARCANE  YIELD  PARAMETERS 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 


SUMMARY 

This  test  determined  the  effect  of  a  growth  regulator  (Folizyme)  and  liquid  N  +  Ca 
fertilizer  (2-0-0-8)  applied  to  first  stubble  cane  regrowth  after  harvest,  and  a  cane  ripener  (Nitrate 
Balancer)  on  second  stubble  cane  yields  (products  supplied  by  Stoller  Enterprises,  Inc.).  Results 
show  that  none  of  these  materials  significantly  (P <0. 10)  increased  cane  yield  or  sugar  per  acre 
in  1997.  However,  applying  2  G/A  of  Nitrate  Balancer  four  weeks  before  harvest  reduced  both 
cane  yield  and  sugar  per  acre. 

INTRODUCTION 

Research  at  the  Iberia  Research  Station  showed  that  adding  40  lb  Ca/A  (as  N-hib  Ca, 
which  contained  12%  Ca,  1.5%  Mg,  and  a  urease  inhibitor)  to  120  lb  N/A  as  liquid  urea 
increased  sugar  yields  (by  11.7%)  and  nitrogen  use  efficiency  on  a  Baldwin  silty  clay  soil. 

Further  research  is  needed  to  determine  the  effect  of  growth  regulators  and  other  liquid 
fertilizers  and  times  of  application  on  sugarcane  yields. 

Objectives  of  our  study  were  to: 

1)  Determine  if  a  product  produced  by  Stoller  Enterprises  (Nitrate  Balancer)  can  increase  sugar 
yields  when  foliar  applied  to  sugarcane  in  the  fall. 

2)  Determine  if  applying  two  other  liquid  products  produced  by  Stoller  Enterprises  (Folizyme  and 
2-0-0-8)  to  sugarcane  stubble  after  harvest  can  increase  sugar  yields  for  the  subsequent  crop. 

PROCEDURES 

In  September  1994,  a  sugarcane  study  was  initiated  on  a  Baldwin  silty  clay  soil  at  the 
Iberia  Research  Station.  Kleentek  variety  CP  70-321  was  planted  at  three  stalks  and  a  lap  of  two 
joints.  The  experiment  consisted  of  six  treatments  (Table  2)  in  a  6x6  Latin  square  design  with  six 
replications.  Experimental  plots  were  composed  of  three  5' 10"  by  46'  rows  with  a  10  foot  alley 
at  the  ends  of  each  plot. 


Research  was  partially  supported  by  a  grant  from  Stoller  Enterprises,  Inc. 
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Dry  fertilizer  was  added  at  180-45-90  lb/A  of  N,  P205  and  K20  on  June  6,  1997.  The 
experiment  was  grown  to  maturity  using  standard  cultural  practices.  Treatments  2,  3,  and  4 
(Table  2)  were  applied  five  weeks  after  harvest  in  1996.  The  two  rates  of  Folizyme  (Table  2) 
were  applied  on  the  row  tops  to  the  cane  stubble.  The  N  plus  Ca  treatment  (Table  2,  T  #4)  was 
also  applied  to  the  row  tops.  The  two  Nitrate  Balancer  treatments  (Table  2,  T  #s  5  and  6)  were 
applied  to  sugarcane  foliage  four  weeks  prior  to  harvest.  These  treatments  were  intended  to 
simulate  the  effects  of  Polado  on  cane  ripening. 

The  test  was  harvested  in  late  October  1997  with  a  one  row  soldier  harvester  and 
individual  plots  were  weighed  with  a  weigh  rig.  A  10-stalk  sample  was  taken  from  each 
experimental  plot  and  used  to  determine  average  stalk  weight  and  commercially  recoverable  sugar 
per  ton  (CRS). 

RESULTS  AND  DISCUSSION 

Table  1  shows  that  the  experimental  treatments  (Table  2)  significantly  affected  (P  <_0. 10) 
second  stubble  cane  yield  and  sugar  per  acre. 

Table  2  shows  that  none  of  the  treatments  increased  (P <0. 10)  cane  yield  or  sugar  per 
acre.  However,  applying  2  G/A  of  Nitrate  Balancer  four  weeks  before  harvest  (T  #5)  decreased 
cane  yield  and  sugar  per  acre  (Table  2)  by  2.4  T/A  and  590  lb/ A,  respectively. 
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Table  1.     F- values  for  effect  of  Folizyme,  Nitrate  Balancer,  and  liquid  N  plus  Ca  on 
second-stubble  sugarcane  yield  parameters. 

Stalk                 Sugar                 Cane  Sugar 

Source df wt. per  ton yield per  acre 

Treatments  5  0.73  0.24  2.39"  2.71" 


%  CV  7.94  5.28  6.61  7.23 

RMSE  0.1354  10.27  2.097  444.9 

Mean 1.706  '  194.4 31.72  6150 

'denotes  statistical  significance  at  the  P_<0.10  level.  Remaining  F-values  were  not 
significant  at  P<0. 10. 


Table  2.     Effect  of  Folizyme,  Nitrate  Balancer,  and  liquid  N  plus  Ca  on  second  stubble 
sugarcane  yields. 


Stalk 

Sugar 

Cane 

Sugar 

Treatments 

wt. 

per  ton 

yield 

per  acre 

lb/stalk 

lb/T 

T/A 

lb/A 

1  Check 

1.77 

196 

31.6 

6190 

2  1.5  G/A  Folizyme 

1.71 

196 

32.8 

6420 

3  3.0  G/A  Folizyme 

1.69 

193 

32.0 

6150 

4  50  G/A  2-0-0-8 

1.63 

197 

32.7 

6420 

5  2.0  G/A  Nitrate 

1.69 

193 

29.2 

5600 

Balancer1 

6  1.0  G/A  Nitrate 

1.75 

191 

32.1 

6120 

Balancer2 

LSD  0.10 

NS 

NS 

2.1 

440 

1  and 2  applied  four  weeks  before  harvest. 

NS  denotes  that  the  treatment  means  were  not  significantly  different  at  the  P  <_0. 10  level. 
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EFFECT  OF  COMPOST  SOURCES,  RATES  AND 
A  BIOLOGICAL  SOLUTION  ON  PLANTCANE  YIELDS 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 

Ricky  Judice 
Iberia  Parish  sugarcane  producer 


SUMMARY 


Adding  10  T/A  of  cotton  gin  compost  under  cane  at  planting  increased  (P<0. 10)  plantcane 
sugar  per  acre  by  1020  lb/A  (15.2%)  where  inorganic  fertilizer  was  not  used.  The  10  T/A 
Mennonite  compost  treatment  produced  470  lb/A  less  sugar  per  acre  than  the  10  T/A  cotton  gin 
compost  treatment,  which  yielded  statistically  equal  with  the  treatment  that  received  the 
recommended  rate  of  fertilizer  without  compost.  Adding  10  T/A  of  bagasse  compost  under  cane 
at  planting  in  addition  to  the  recommended  rate  of  inorganic  fertilizer  did  not  significantly  increase 
sugar  per  acre.  Use  of  a  liquid  biological  solution  did  not  increase  plantcane  yields. 

INTRODUCTION 

Previous  research  at  the  Iberia  Research  Station  showed  that  semi-banding  10  T/A  of 
composted  municipal  waste  under  cane  at  planting  can  increase  sugar  yields  of  sugarcane.  Further 
research  is  needed  to  determine  which  of  several  available  compost  sources  perform  best  when 
grown  with  sugarcane. 

The  objectives  of  this  research  were  to: 

1)  Compare  the  effect  of  three  different  compost  sources  on  sugarcane  yields. 

2)  Determine  if  compost  application  under  cane  at  planting  plus  inorganic  fertilizer  increases 
sugarcane  yields  over  and  beyond  that  obtained  from  inorganic  fertilizer  alone. 

3)  Determine  if  planting  cane  harvested  with  a  soldier  harvester  results  in  higher  yields  than  the 
same  cane  that  is  cut  into  18"  pieces. 

4)  Determine  the  effect  of  Mennonite  compost  rates  on  sugarcane  yields. 

5)  Determine  if  use  of  a  liquid  biological  spray  can  increase  sugarcane  yields. 

PROCEDURES 

In  mid  October  1996,  a  sugarcane  study  was  initiated  at  the  Ricky  Judice  Farm  near 
Loreauville  on  a  Jeanerette  silt  loam  soil.  The  experiment  was  planted  to  second  progeny 
Kleentek  variety  CP  70-321  at  three  stalks  and  a  lap  of  two  joints  on  October  13,  1996.  The  study 
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consisted  often  experimental  treatments  (Table  2),  replicated  four  times  in  a  randomized  complete 
block  design.  Experimental  plots  consisted  of  three  5'  10"  by  50'  rows.  A  10-ft.  alley  was  made 
at  the  ends  of  each  plot  by  killing  5'  of  cane  at  each  end  of  the  plot  with  Roundup. 

Three  different  compost  sources  were  used  in  the  study  (Table  2).  The  LSU  Agricultural 
Center  provided  two  sources  of  compost.  One  was  made  from  cotton  gin  (CG)  trash  and  the 
second  from  sugarcane  bagasse  (B).  A  third  compost  was  provided  by  the  Mennonites  (M)  and 
was  made  from  bagasse,  filter  press  mud,  boiler  ash,  animal  manure  and  a  liquid  biological 
solution.  All  the  compost  treatments  were  applied  to  opened  sugarcane  rows  on  October  12, 1996 
prior  to  planting. 

Mennonite  compost  was  applied  at  0,  0.5,  1.0,  3.0,  and  10.0  T/A  (Table  2).  Five  of  the 
six  Mennonite  treatments  (T  #s  1-5)  also  received  a  liquid  biological  spray  in  April,  1997.  None 
of  the  six  treatments  receiving  Mennonite  compost  received  inorganic  fertilizer. 

Cotton  gin  compost  (T  #8)  and  bagasse  compost  (T  #9)  were  also  applied  at  10  T/A. 
However,  the  cotton  gin  compost  treatment  did  not  receive  inorganic  fertilizer  while  the  bagasse 
compost  treatment  (and  T  #7)  received  120,  60,  90,  and  24  lb/A  of  N,  P205,  K20,  and  S  in  the 
inner  sugarcane  off-bar  in  May,  1997. 

All  the  cane  used  to  plant  the  study  was  harvested  with  a  soldier  harvester.  Treatment  #5 
had  its  cane  cut  into  18"  pieces  with  a  cane  knife  to  simulate  billet  cane  as  it  lay  in  the  row. 

Cane  was  grown  to  maturity  using  standard  cultural  practices.  The  experiment  was 
harvested  in  December,  1997  with  a  two  row  soldier  harvester.  Each  experimental  plot  was 
weighed  with  a  weigh  rig.  A  10-stalk  sample  was  taken  from  each  plot  to  determine  average  stalk 
weight  and  commercially  recoverable  sugar  per  ton  (CRS). 

RESULTS  AND  DISCUSSION 

Table  1  shows  that  the  experimental  treatments  had  no  effect  on  stalk  weight  or  sugar  per 
ton,  but  did  affect  plant  population,  cane  yield,  and  sugar  per  acre. 

Table  2  shows  that  the  liquid  biological  solution  had  no  significant  (P<0.10)  effect  on 
sugar  per  acre  where  inorganic  fertilizer  was  not  used.  (T  #1  vs.  T#6).  Comparison  of  T  #5  with 
T  #4  shows  that  cutting  the  cane  into  billets  resulted  in  less  sugar  per  acre  compared  to  where  the 
planted  cane  was  left  intact. 

Adding  0.5  and  3.0  T/A  of  Mennonite  compost  increased  sugar  per  acre  by  430  and  700 
lb/ A  (T  #2  and  4  vs.  T  #1).  Comparison  of  T  #7  with  T  #6  shows  that  adding  the  recommended 
rate  of  inorganic  fertilizer  increased  sugar  per  acre  by  730  lb/ A. 

Applying  10  T/A  of  cotton  gin  compost  (T  #8)  and  10  T/A  of  Mennonite  compost  (T  #10) 
increased  sugar  per  acre  by  1020  and  550  lb/A  compared  to  T  #6  where  inorganic  fertilizer  was 
not  applied.  However,  the  cotton  gin  treatment  (T  #8)  yielded  significantly  (P<0. 10)  more  sugar 
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per  acre  (470  lb/ A)  than  the  Mennonite  compost  treatment  (T  #10),  indicating  that  it  was  a 
superior  compost  source. 

Applying  10  T/A  of  bagasse  compost  did  not  significantly  increase  sugar  per  acre  where 
the  recommended  rate  of  inorganic  fertilizer  was  used  (T  #9  vs  T  #7). 


Table  1.     F-values  for  effect  of  experimental  treatments  on  plantcane  yield  parameters. 


Stalk 

Plant 

Sugar 

Cane 

Sugar 

Source 

df 

weight 

population 

per  ton 

yield 

per  acre 

Treatments 

9 

0.94 

2.36* 

1.24 

2.85* 

3.89** 

RMSE 

0.1673 

1613 

6.150 

1.800 

355.2 

Mean 

2.544 

31,485 

194.3 

37.35 

7,258 

%CV 

6.57 

5.12 

3.16 

4.82 

4.89 

*  and  **  denote  statistical  significance  at  the  P<0.05  and  0.01  levels,  respectively. 
Remaining  F-values  were  not  significant  at  the  P<0.10  level. 
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EFFECT  OF  CALCIUM  SOURCES  AND  PLACEMENT 
ON  SUGARCANE  YIELDS  ACROSS  THREE  YEARS 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 
Iberia  Research  Station  and  Sugar  Research  Station 


SUMMARY 

Some  sustainable  agriculture  consultants  and  producers  contend  that  the  Ca/Mg  ratio  of 
soil  (based  on  %  CEC)  should  be  close  to  7.0  for  heavy  textured  soils,  if  optimum  yields  are 
to  be  obtained.  To  test  this  theory  eight  different  sources  and  methods  of  calcium  placement 
were  tested  for  their  effect  on  sugarcane  yield  parameters  across  three  years  for  a  soil  that  had 
a  Ca/Mg  ratio  of  2.35.  Results  show  that  there  was  no  significant  (P  <_0. 10)  effect  of  the 
calcium  treatments  on  stalk  weight,  sugar  per  ton,  cane  yield,  or  sugar  per  acre.  Our  results 
fail  to  support  the  theory  that  a  Ca/Mg  base  saturation  ratio  of  7.0  is  needed  in  sugarcane 
production  to  obtain  optimum  yields. 

INTRODUCTION 

Sugarcane  research  in  Louisiana  shows  that  application  of  high  amounts  of  calcium  as 
gypsum  (5-10  T/A)  can  result  in  significant  (12%)  yield  responses  in  stubble  crops.  There  is 
also  a  school  of  thought  that  says  optimum  crop  yields  cannot  be  obtained  unless  the  Ca/Mg 
ratio  of  soil  (based  on  %  CEC)  is  close  to  7.0  for  heavy  textured  soils.  We  conducted  our 
study  to  test  this  theory  and  to  determine  the  effect  of  different  calcium  sources  and  placement 
methods  on  sugarcane  yields. 

PROCEDURES 

In  early  September,  1994,  a  sugarcane  calcium  source  and  placement  study  was 
initiated  on  a  Loreauville  silt  loam  soil  (soil  analysis  by  the  A  and  L  Agricultural  Laboratory 
in  March,  1994  showed  19,  105,  2000,  511,  4,  1.2,  and  1.8  ppm,  respectively,  for  P,  K,  Ca, 
Mg,  S,  B,  and  Zn,  respectively;  a  soil  pH  of  6.4,  and  CEC  of  16.0;  and  %  BASE  saturation 
of  1.7,  62.5,  26.6,  9.0,  and  0  for  K,  Ca,  Mg,  H,  and  Na,  respectively)  at  the  Judice  Brothers 
Farm  near  Loreauville  in  Iberia  Parish.  The  2.35  base  saturation  ratio  for  Ca/Mg  was  far 
below  the  value  of  7.0  that  is  considered  ideal  by  some  for  heavy  textured  soils  and,  therefore, 
made  the  experiment  an  excellent  site  to  test  the  Ca/Mg  ratio  theory. 

First  progeny  Kleentek  variety  LHo  83-153  was  planted  at  two  stalks  and  a  lap  of  two 
joints.  The  experiment  consisted  of  eight  treatments  in  an  8x8  Latin  square  design.  All 
treatments  were  applied  two  weeks  after  planting.  The  treatments  were:   1)  a  check  where 


Research  was  partially  supported  by  grants  from  the  American  Sugar  Cane  League  and  the 
Domino  Sugar  Corporation. 
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nothing  was  applied;  2)  1.0  T/A  of  Domino  by-product  lime  applied  to  the  sides  of  the 
sugarcane  rows;  3)  1.0  T/A  of  commercial  lime  applied  to  the  sides  of  sugarcane  rows;  4)  1.0 
T/A  of  commercial  lime  applied  to  the  tops  of  sugarcane  rows;  5)  1.0  T/A  of  gypsum  applied 
to  the  tops  of  sugarcane  rows;  6)  0.55  T/A  of  granulated  lime  applied  to  the  sides  of  rows;  7) 
1.0  T/A  of  gypsum  applied  to  sides  of  rows;  and  8)  160  lb/A  of  Ca  as  Ca(Cl)2  applied  to  sides 
of  rows.  All  experimental  plots  consisted  of  three  5' 10"  by  50'  rows  separated  at  their  ends 
by  a  10'  alley  and  a  20'  buffer  area  of  check  cane  where  Ca  was  not  applied.  All  treatment 
plots  were  also  separated  by  three  5'  10"  buffer  rows  on  both  sides  of  the  plot. 

The  cane  was  grown  to  maturity  each  year  using  recommended  fertilizer  rates  and 
standard  cultural  practices.  All  plots  were  harvested  in  late-October,  1997  with  a  two  row 
soldier  havester  and  weighed  with  a  weight  rig.  A*  10-stalk  sample  was  randomly  taken  at 
harvest  from  each  plot  to  determine  stalk  weight  and  commercially  recoverable  sugar  per  ton 
(CRS). 

RESULTS  AND  DISCUSSION 

Table  1  shows  the  effect  of  the  calcium  sources  and  placement  on  F- values  for 
sugarcane  yield  parameters  across  three  years.  Experimental  treatments  did  not  significantly 
(P_<0.10)  affect  any  of  the  measured  yield  parameters,  though  harvest  year  had  a  large  effect 
on  all  the  measured  variables.  The  treatment  x  year  interaction  was  not  significant  for  any  of 
the  variables. 

Tables  2-5  show  the  treatment  by  year  means  for  stalk  weight,  sugar  per  ton,  cane 
yield,  and  sugar  per  acre.  Table  6  shows  that  stalk  weight,  cane  yield,  and  sugar  per  acre  all 
decreased  with  harvest  year. 

The  low  CV's  for  cane  and  sugar  per  acre  data  (Table  1)  show  that  there  was  little 
variability  in  the  test  that  could  not  be  explained  by  the  treatments  or  the  experimental  design. 

CONCLUSIONS 

Our  results  fail  to  support  the  theory  that  a  Ca/Mg  base  saturation  ration  of  7.0  is 
needed  in  sugarcane  production  to  obtain  optimum  yields.  However,  the  calcium  materials 
were  not  mixed  into  the  soil  prior  to  planting  sugarcane  as  originally  planned.  We  do  not 
know  if  this  would  have  changed  the  outcome  of  the  study. 
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Table  1 .    F-values  for  effect  of  calcium  sources  and  placement  on  sugarcane  yield  parameters 
across  three  years  at  the  Judice  Brothers  farm  near  Loreauville. 


Stalk 

Sugar 

Cane 

Sugar 

Source 

df 

weight 

per  ton 

yield 

per  acre 

Treatments 

7 

0.72 

0.53 

0.16 

0.09 

%CV 

8.22 

3.61 

6.02 

7.51 

RMSE 

0.1223 

7.876 

1.684 

454.8 

Years 

2 

66.94" 

93.39** 

651.20** 

276.11** 

TxY 

14 

0.38 

0.34 

0.57 

0.52 

%  CV 

10.10 

4.90 

6.46 

7.82 

RMSE 

0.1503 

10.69 

1.808 

473.5 

Mean 


1.488 


218.1 


27.97 


6056 


"Denotes  statistical  significance  at  the  P<0.01  level.  Remaining  F-values  were  not  significant  at 
P<0.10. 
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Table  6.     Effect  of  harvest  year  on  sugarcane  yield  parameters  across  calcium 
treatments. 


Harvest 

Stalk 

Sugar 

Cane 

Sugar 

year 

weight 

per  ton 

yield 

per  acre 

lb/stalk 

lb/ton 

T/A 

lb/A 

1995 

1.60 

210 

33.9 

7140 

1996 

1.55 

211 

27.5 

5810 

1997 

1.31 

233 

22.4 

5220 

LSD  (P= 

=0.10) 

0.04 

3 

0.5 

140 
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COMPARISON  OF  DOMINO  AND  AGRICULTURAL  LIME 
ON  SUGARCANE  YIELDS  AND  SOIL  NUTRIENT  STATUS 

W.B.  Hallmark,  L.P.  Brown,  and  G.L.  Hawkins 

Iberia  Research  Station  and  Sugar  Research  Station 

Ronald  Hebert,  Jr.  -  Hebert  Farms 


SUMMARY 

A  sugarcane  lime  study  compared  various  rates  of  Domino  by-product  lime  to 
commercial  lime  for  their  effects  on  soil  pH,  soil  nutrient  parameters,  and  yield  response  of 
second  stubble  cane.  None  of  the  lime  treatments  significantly  (P  <0. 10)  increased  second 
stubble  sugar  yields,  even  where  the  3.0  T/A  Domino  lime  treatment  raised  soil  pH  from  4.68 
(no  lime)  to  5.10. 

INTRODUCTION 

While  some  lime  research  with  sugarcane  has  been  done  in  Louisiana,  additional 
research  is  needed  to  keep  current  with  the  new  cultivars  that  have  been  released  in  recent 
years. 

The  objective  of  our  study  was  to  determine  the  effect  of  Domino  by-product  lime  and 
commercial  lime  on  soil  pH,  soil  nutrient  parameters,  and  sugarcane  yields. 

PROCEDURES 

In  August  of  1994,  a  calcitic  lime  study  was  initiated  on  Hebert  Farms  in  Jeanerette  on 
a  Baldwin  silty  clay  loam  soil.  The  experimental  design  was  a  6x6  Latin  square  with  six 
replications.  Experimental  plots  consisted  of  three  5'  10"  by  50  foot  sugarcane  rows  with  10- 
foot  alleys  separating  the  ends  of  the  plots. 

The  six  treatments  in  the  study  were:   1)  check,  where  lime  was  not  added;  2)  2.00 
T/A  of  commercial  lime;  3)  0.75  T/A  Domino  lime;  4)  1.50  T/A  Domino  lime;  5)  2.75  T/A 
Domino  lime;  and  6)  3.00  T/A  Domino  lime.  The  lime  treatments  were  added  on  top  of 
sugarcane  rows  on  August  23,  1994.  The  next  day,  the  sugarcane  rows  were  opened  for 
planting  with  second  progeny  Kleentek  variety  LCP  82-89  at  three  stalks  and  a  lap  of  two 
joints.  The  rows  were  then  covered  and  packed  to  facilitate  germination.  The  cane  was  grown 
to  maturity  using  standard  fertilizer  and  cultural  practices. 

At  harvest,  the  experimental  plots  were  weighed  with  a  weigh  rig,  and  a  10-stalk 
sample  was  taken  to  determine  stalk  weights  and  commercially  recoverable  sugar  per  ton 
(CRS).  After  harvest,  all  plots  were  soil  sampled  for  the  variables  in  Tables  1  and  2. 


Research  was  partially  supported  by  a  grant  from  the  Domino  Sugar  Corporation. 
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RESULTS  AND  DISCUSSION 

Table  1  shows  the  effect  of  the  lime  treatments  (Table  2)  on  the  F-values  and  statistical 
parameters  for  the  six  soil  variables  measured  in  the  study.  The  lime  treatments  significantly 
(P<0.10)  affected  pH,  Na,  K,  and  Ca  of  the  soil,  but  did  not  affect  P  and  Mg. 

As  expected,  increasing  Domino  lime  rates  (Table  2)  progressively  increased  soil  pH 
and  soil  Ca.  Comparison  of  T  #5  with  T  #2  shows  that  2.25  T/A  of  Domino  lime  had 
statistically  equal  soil  pH  and  soil  Ca  as  the  2.0  T/A  commercial  lime  treatment.  These  two 
treatments  received  approximately  the  same  calcium  carbonate  equivalents  (CCE)  since  the 
Domino  lime  had  a  lower  CCE  value  compared  with  the  commercial  lime. 

Table  3  shows  the  effect  of  the  lime  treatments  on  F-values  and  statistical  parameters 
for  the  sugarcane  yield  variables.  The  lime  treatments  had  no  significant  effect  on  stalk 
weight,  sugar  per  ton,  or  cane  yield  but  did  affect  (P<L0. 10)  sugar  per  acre.  Adding  3.0  T/A 
of  Domino  lime  (T  #6)  and  2.0  T/A  of  commercial  lime  (T  #2)  did  not  increase  sugar  per  acre 
even  though  these  lime  rates  increased  soil  pH  in  the  untreated  check  (T  #1,  Table  2)  from 
4.68  to  5.10  and  4.80,  respectively, 

The  sugar  per  acre  data  in  Table  4  are  difficult  to  explain.  Treatments  2  and  4  were 
significantly  lower  than  T  #1  where  lime  was  not  applied,  while  T  #'s  3,  5,  and  6  were 
statistically  equal  to  T  #1.  Sugar  per  acre  for  treatments  2  and  4  appear  to  be  anomalies. 
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Table  3.     F- values  for  effect  of  lime  sources  and  rates  on  second  stubble  sugarcane  yield 
parameters. 


Source 


df 


Stalk 
wt. 


Sugar 
per  ton 


Cane 
Yield 


Sugar 
per  acre 


Treatments 


1.46 


1.34 


1.75 


3.79" 


%CV 
RMSE 


7.11 
0.1471 


4.08 
8.593 


3.71 
1.553 


4.43 
390.3 


Mean 


2.07 


210.8 


41.81 


8804 


"Denotes  statistical  significance  at  the  P<0.10  level.  Remaining  F- values  were  not 
significant  at  P  <  0 .  10 . 


Table  4.     Effect  of  lime  treatments  on  second-stubble  sugarcane  yield  parameters  in  1997. 


Stalk 

Sugar 

Cane 

Sugar 

Treatments 

wt. 

per  ton 

Yield 

per  acre 

lb/stalk 

lb/T 

T/A 

lb/A 

1  Check 

2.15 

215 

42.4 

9100 

2  2.0  T/A  commercial  lime 

2.14 

206 

41.2 

8470 

3  0.75  T/A  Domino  lime 

2.10 

208 

42.5 

8820 

4  1.50  T/A  Domino  lime 

1.96 

209 

40.5 

8450 

5  2.25  T/A  Domino  lime 

2.04 

211 

41.7 

8790 

6  3.00  T/A  Domino  lime 

2.03 

216 

42.6 

9200 

LSD  0.10 


NS 


NS 


NS 


390 


NS  denotes  that  the  treatment  means  were  not  different  at  the  P<0. 10  level. 
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KENAF  AND  SUGARCANE 
RESEARCH  ON  FIBER  PRODUCTION  IN  1997 

Ray  Ricaud  and  Allen  Arceneaux 
Agronomy  Department 


SUMMARY: 

Experiments  were  conducted  in  1997  to  compare  fiber  production  in  Kenaf  varieties  with 
a  wild  sugarcane  variety  with  different  fertilizer  treatments.  In  Kenaf,  varieties  Cubano  and 
Tainung  1  were  tested  with  0-0-0,  80-0-0,  160-0-0  and  160-40-80  lbs/A  of  NPK  fertilizers.  The 
results  show  that  Tainung  1  produced  more  stalk  and  fiber  yields  than  Cubano.  As  an  average 
of  varieties,  each  fertilizer  rate  increased  yields  over  the  check  plot  and  the  160-40-80  rate 
increased  stalk  yield  and  bast  fiber  yield  over  the  80-0-0,  but  not  the  160-0-0  rate. 

In  sugarcane,  a  wild  cane  variety  L  79-1002  was  tested  with  0-0-0,  160-0-0  and  160-40- 
120  lbs/ A  of  NPK  fertilizers  in  fifth  stubble  cane.  The  N  and  NPK  rates  increased  the  stalk 
weight,  fiber,  cane  and  sugar  yields  over  the  check  plot,  but  only  the  stalk  weight  was  increased 
from  NPK  over  the  N  rate. 

The  highest  average  yields  of  dry  fiber  produced  were  6.6  T/A  in  Tainung  1  Kenaf  with 
160-40-80  fertilizer  and  8.8  T/A  in  wild  cane  with  160-60-120  fertilizer.  In  addition  to  fiber,  the 
cane  produced  up  to  2321  lbs/ A  of  sugar.  The  Kenaf  contained  bast  and  core  fibers,  and  the  cane 
contained  typical  bagasse  fiber.  In  comparison  to  the  wild  cane,  Kenaf  has  a  lower  production 
cost,  higher  fiber  quality  and  a  better  land  use  when  grown  on  fallow  cane  land. 

OBJECTIVES: 

The  research  was  initiated  to  evaluate  the  potential  of  growing  Kenaf  and  high-fiber 
sugarcane  as  alternate  crops  for  the  production  of  fiber  in  the  cane  area. 

RESULTS  AND  DISCUSSION: 

The  following  experiments  were  located  on  a  Commerce  soil  on  the  St.  Gabriel  Research 
Station. 

Kenaf  Fiber  Production 

An  experiment  was  conducted  in  1997  to  test  the  effects  of  rates  of  fertilizer  application 
with  different  varieties  of  Kenaf.  The  rates  tested  were  0-0-0,  80-0-0,  160-0-0  and  160-40-80 
lbs/ A  of  NPK  fertilizers.  The  varieties  tested  with  each  rate  were  Cubano  and  Tainung  1 .  The 
fertilizer  treatments  were  bedded  in  the  rows  prior  to  planting.  The  Kenaf  plots  were  planted  in 
two  drills,  22  inches  apart  on  sugarcane  size  rows  six  feet  wide.  The  seeding  rate  was  80,000 
seeds  per  acre.  Prowl  was  applied  as  a  pre-emergence  herbicide  at  planting  time  for  grass  control. 
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The  plots  were  planted  on  May  7,  and  the  crop  was  cut  with  a  sugarcane  harvester  in  November, 
1997.  All  the  stalks  on  each  plot  were  weighed  in  the  field.  The  drill  and  row  spacings  were 
chosen  to  accommodate  sugarcane  harvesting  equipment  so  that  the  crop  could  be  cut,  weighed 
and  loaded  mechanically  at  harvest  time. 

The  stalk  yield,  average  stalk  weight  and  percent  fiber  in  the  stalks  were  measured  at 
harvest  time.  The  percent  bast  and  core  fibers  in  the  stalks  were  determined  by  crushing  10-stalk 
samples  in  a  sugarcane  laboratory  mill  and  separating  the  fibers  by  hand.  The  percent  and  yield 
per  acre  of  bast  and  core  fibers  were  calculated  for  each  plot. 

The  results  obtained  on  the  effects  of  the  fertilizer  treatments  on  the  yield  components  of 
each  Kenaf  variety  are  reported  in  Table  1 .  Each  fertilizer  treatment  increased  the  stalk  and  fiber 
yields  over  the  check  plot  in  each  variety.  In  variety  Tainung  1,  160-0-0  rate  increased  only  the 
fiber  yield  over  80-0-0  and  160-40-80  increased  only  the  stalk  yield  over  160-0-0.  The  mean 
effect  data  show  that  Tainung  1  produced  more  stalk  and  fiber  yields  than  Cubano.  As  an  average 
of  varieties,  each  fertilizer  rate  increased  the  yields  over  the  check  plot  and  160-40-80  rate 
increased  the  stalk  yield  over  80-0-0,  but  not  over  160-0-0. 

The  data  obtained  on  the  yield  of  bast  and  core  fibers  in  the  Kenaf  varieties  are  reported 
in  Table  2.  In  each  variety,  the  bast  and  core  fiber  yields  were  increased  with  each  fertilizer  rate 
over  the  check  plot.  In  Tainung  1 ,  the  160-40-80  rate  increased  the  core  fiber  yield  over  the  80-0- 
0  rate.  The  mean  effect  data  show  that  Tainung  1  produced  more  bast  and  core  fiber  than 
Cubano.  As  an  average  of  varieties,  each  fertilizer  rate  increased  the  yields  over  the  check  plot 
and  the  160-40-80  increased  bast  fiber  yield  over  the  80-0-0,  but  not  over  the  160-0-0.  Variety 
Tainung  1  with  160-40-80  lbs/A  of  NPK  fertilizer  produced  2.3  T/A  of  bast  fiber  and  4.3  T/A 
of  core  fiber  for  the  highest  total  yield  of  6.6  T/A. 

Sugarcane  Fiber  and  Sugar  Production 

An  experiment  was  conducted  to  test  the  effects  of  fertilizer  rates  on  the  fiber  and  sugar 
production  of  a  wild  cane  variety  L  79-1002.  This  cane  variety  is  a  progeny  from  crossing  CP 
52-68  X  Tianan  96.  CP  52-68  was  a  major  variety  grown  in  Louisiana  in  the  1960's  and  Tianan 
96  is  a  wild  type  of  sugarcane  which  grows  without  cultivation  in  Taiwan.  Variety  L  79-1002  is 
a  high  fiber  cane  with  a  high  stalk  population,  small  stalk  diameter  and  high  stubbling  ability. 

The  variety  was  planted  in  replicated  plots  in  1991,  and  the  fertilizer  rates  were  applied 
each  crop  year  through  the  fifth  stubble  crop  in  1997.  The  rates  tested  consisted  of  0-0-0, 160-0-0 
and  160-60-120  lbs/A  of  NPK.  The  treatments  were  applied  in  the  spring  and  normal  cane 
cultural  practices  were  used  during  the  growing  season.  The  cane  was  cut  with  a  soldier  cane 
harvester  and  weighed  in  November  to  measure  the  fiber,  cane  and  sugar  yields.  The  stalk 
population  and  weight  were  determined  at  harvest  time.  A  20-stalk  sample  from  each  plot  was 
used  to  measure  the  percent  fiber  and  sucrose  in  the  laboratory. 

The  results  obtained  in  this  high  fiber  cane  are  reported  in  Table  3.  The  stalk  population 
was  very  high  and  the  average  stalk  weight  was  very  low  as  compared  to  commercial  cane 
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varieties.  The  N  and  NPK  fertilizer  rates  increased  the  stalk  weight,  fiber,  stalk  and  sugar  yields 
over  the  check  plot,  but  only  the  stalk  weight  was  increased  from  the  NPK  over  the  N  rate.  The 
other  yield  components  were  not  affected  by  the  fertilizer  rates  tested.  The  160-60-120  rate 
produced  the  highest  yields  consisting  of  30.9  T/A  of  cane  stalks,  8.8  T/A  of  dry  fiber  and  2321 
lbs/ A  of  sugar  per  acre. 

Kenaf  and  Cane  Fiber  Comparison 

The  highest  average  yields  of  dry  fiber  produced  in  1997  were  6.6  T/A  in  Kenaf  and  8.8 
T/A  in  the  wild  sugarcane.  The  fiber  yields  were  similar,  but  the  types  of  fiber  in  each  crop  were 
different.  Kenaf  bast  fiber  is  long  individual  fibers  and  core  fiber  is  soft  and  spongy  fiber 
contained  in  the  inter-core  of  the  stalks.  The  bast  and  core  fibers  are  used  for  different  purposes 
in  industry  and  must  be  processed  separately.  The  cane  fiber  is  typical  bagasse  fiber,  generally 
used  to  burn  and  generate  power  in  sugar  mills.  However,  the  wild  cane  also  produced  up  to 
2321  lbs/ A  of  sugar  equal  to  about  one-third  the  average  sugar  yields  of  commercial  cane 
varieties. 

The  Kenaf  and  wild  cane  were  considerably  taller  than  the  maximum  topping  height  of  the 
soldier  type  harvester  used  in  this  test  and  the  fiber  yields  reported  are  lower  than  the  yields 
actually  produced  in  the  field.  The  use  of  a  combine  cane  harvester  with  a  higher  adjustable 
topper  could  harvest  the  entire  yields  produced  in  Kenaf  and  wild  cane. 

A  consideration  in  the  comparison  of  Kenaf  and  wild  cane  for  fiber  production  in  the  cane 
area  is  their  land  use.  Kenaf  could  be  grown  on  fallow  land  in  a  cane  rotation  whereas  wild  cane 
would  be  grown  on  land  normally  in  cane  production.  Kenaf  has  a  distinct  advantage  in  better 
land  use,  lower  production  cost  and  higher  fiber  quality  than  wild  cane  in  fiber  production. 
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Table  1.  Effect  of  varieties  and  fertilizer  rates  on  the  yield  components  of  Kenaf  grown  on 
Commerce  soil  on  the  St.  Gabriel  Research  Station,  1997. 


Fertilizer 
N-P205K20 

Stalk 

Kenaf 
variety 

Yield 

Weight 

Fiber 

Fiber  yield 

lbs/A 

T/A 

lbs 

% 

T/A 

Cubano 

0-0-0 

7.0 

0.65 

33.8 

2.4 

80-0-0 

12.9 

0.86 

38.4 

4.9 

160-0-0 

15.5 

1.19 

31.2 

4.6 

160-40-80 

14.2 

1.26 

34.1 

4.8 

Tainung  1 

0-0-0 

8.9 

0.44 

39.1 

3.5 

80-0-0 

14.0 

0.82 

38.0 

5.3 

160-0-0 

15.5 

1.07 

40.8 

6.3 

160-40-80 

18.6 

1.15 

35.8 

6.6 

LSD  0.05  Treatments 

2.8 

1.0 

Mean  Effect 

Cubano 

12.4 

0.99 

34.4 

4.2 

Tainung  1 

14.2 

0.87 

38.4 

5.4 

0-0-0 

7.9 

0.54 

36.5 

2.9 

80-0-0 

13.4 

0.84 

38.2 

5.1 

160-0-0 

15.5 

1.13 

36.0 

5.5 

160-40-80 

16.4 

1.21 

35.0 

5.7 

LSD  0.05  Variety 

1.4 

0.5 

LSD  0.05  Fertilizer 

2.0 

0.7 
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Table  2.  Effect  of  varieties  and  fertilizer  rates  on  fiber  yield  of  Kenaf  grown  on  Commerce 
soil  on  the  St.  Gabriel  Research  Station,  1997. 


Kenaf 
variety 

Fertilizer 
N-P205"K20 

Dry  Fiber  Yield 

Bast  Fiber 

Core  Fibei 

lbs/A 

% 

T/A 

% 

T/A 

Cubano 

0-0-0 

36.4 

0.8 

63.6 

1.5 

80-0-0 

36.4 

1.8 

63.6 

3.1 

160-0-0 

42.3 

1.9 

57.7 

2.7 

160-40-80 

37.2 

1.8 

62.8 

3.0 

Tainung  1 

0-0-0 

35.3 

1.2 

64.7 

2.3 

80-0-0 

35.5 

1.9 

64.5 

3.5 

160-0-0 

35.6 

2.2 

64.4 

4.1 

160-40-80 

35.4 

2.3 

64.6 

4.3 

LSD  0.05  Treatments 

0.4 

0.8 

Mean  Effect 

Cubano 

38.1 

1.6 

61.9 

2.6 

Tainung  1 

35.5 

1.9 

64.5 

3.5 

0-0-0 

35.9 

1.0 

64.1 

1.9 

80-0-0 

36.0 

1.8 

64.0 

3.3 

160-0-0 

39.0 

2.1 

61.0 

3.4 

160-40-80 

36.3 

2.1 

63.7 

3.7 

LSD  0.05  Variety 

0.2 

0.4 

LSD  0.05  Fertilizer 

0.3 
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Table  3.  Effect  of  fertilizers  on  the  fiber  and  sugar  yields  of  a  wild  cane  variety  L  79-1002  in 
fifth  stubble  on  a  Commerce  soil  in  1997. 


Fertilizer 

Stalk 

Dry  Stalk 
Fiber  Yield 

Cane 
Yield 

Stalk 
Sucrose 

Sugar 

N-P-K 

No. 

Wt. 

Yield 

lbs/A 

1000/A 

lbs 

% 

T/A 

T/A 

% 

lbs/A 

0-0-0 

72.5 

0.48 

28.3 

4.6 

16.4 

3.4 

1143 

160-0-0 

86.0 

0.71 

29.2 

8.8 

30.2 

3.8 

2279 

160-60-120 

77.3 

0.88 

28.5 

8.8 

30.9 

3.8 

2321 

LSD  0.05 

NS 

0.11 

NS 

1.1 

4.0 

NS 

459 

Sucrose  is  expressed  as  percent  of  stalk  weight.  Variety  L  79-1002  is  an  F!  progeny  from 
crossing  CP  52-68  X  Tianan  96  (a  wild  type  cane  from  Taiwan). 
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ECONOMIC  RESEARCH  IN  SUGARCANE  IN  1997 

M.E.  Salassi  and  L.P.  Champagne 
Department  of  Agricultural  Economics  and  Agribusiness 


Projected  costs  and  returns  for  the  various  stages  of  sugarcane  production  in  Louisiana 
were  estimated  for  the  1998  crop  year.  Production  costs  were  estimated  for  farms  using  three-row 
machinery  and  production  practices  used  by  most  growers  in  the  main  sugarcane  producing  areas. 
Specific  operations  for  which  production  costs  were  estimated  included  field  operations  on  fallow 
land,  seedbed  preparation,  cutting  and  planting  heat  treated  seedcane,  planting  cultured  seedcane, 
field  operations  on  plantcane,  first  stubble,  second  stubble,  and  third  stubble,  succession  planting, 
as  well  as  the  costs  of  harvesting  with  wholestalk  and  combine  harvesters.  Costs  and  returns  were 
estimated  for  tenant-operators,  reflecting  the  predominant  land  tenure  situation,  and  reflect  a  mill 
payment  of  39  percent  of  production  and  a  land  rent  payment  of  20  percent  of  the  "after  milling 
crop"  proceeds  (12.2  percent  of  production). 

Projected  costs  and  returns  for  a  commercial-sized  sugarcane  farm  are  shown  in  Table  1. 
At  an  average  sugarcane  yield  of  28.2  tons  per  acre  and  200  CRS,  production  costs  were  estimated 
to  be  8.8  cents  per  pound  of  raw  sugar  for  mill  charge,  2.6  cents  per  pound  for  land  rent,  7.3 
cents  per  pound  for  production  expenses,  and  1.7  cents  per  pound  for  general  farm  overhead 
expenses.  Breakeven  selling  prices  for  raw  sugar  at  selected  yield  levels  and  rental  arrangements 
are  shown  in  Table  2.  A  one-sixth  share  land  rental  arrangement  was  shown  to  reduce  the 
breakeven  selling  prices  of  raw  sugar  necessary  to  recover  total  specified  production  expenses  plus 
overhead  by  0.5  to  0.9  cent  per  pound  over  a  one-fifth  share  rental  arrangement. 

A  study  was  conducted  to  estimate  harvesting  costs  and  returns  from  field  tests  conducted 
by  the  American  Sugar  Cane  League  to  compare  the  harvesting  performance  of  combine 
harvesters  to  that  of  soldier  harvesters  under  a  variety  of  harvesting  conditions.  Results  from  two 
of  those  tests  along  with  estimated  harvesting  costs  and  returns  are  presented  in  Tables  3  and  4. 
One  harvesting  system  comparison  test  was  conducted  in  mid-season  in  CP  70-321 .  Net  returns 
above  harvesting  costs  for  the  soldier  and  combine  systems  were  estimated  to  be  $530  and  $534 
per  acre,  respectively.  Results  from  this  test  indicate  that  in  straight,  normal  tonnage  cane  (25-35 
tons  per  acre),  the  combine  system  exhibits  no  economic  advantage  over  the  soldier  system. 
Another  harvesting  system  comparison  test  was  conducted  later  in  the  season  with  LCP  85-384. 
Due  to  the  heavy  tonnage  and  lodged  conditions  in  the  field,  harvesting  costs  with  the  combine 
system  were  estimated  to  be  higher,  at  approximately  $189  per  acre.  The  increased  recovery  of 
the  combine  system,  however,  more  than  made  up  for  the  increased  harvesting  costs.  Net  returns 
to  the  producer  above  harvesting  costs  were  $692  per  acre,  compared  to  $557  per  acre  with  the 
soldier  system. 
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Table  1.  Projected  Costs  and  Returns  on  800  Acres  of  Sugarcane,  Tenant-Operator,  Louisiana,  1998 


Dollars 

Number 

Total 

Per  Acre 

Per  Pound 

Per 

of 

Dollar 

Dollar 

of  Sugar 

Item 

Acre 

Acres 

Value 

Value 

Value 

($/acre) 

(acres) 

($) 

($/acre) 

($/lb) 

Gross  Value  of  Production:  ' 

Sugar-  Plantcane  (6000  lbs/acre) 

1260.00 

161.3 

203,213 

Sugar-  1st  Stubble  (5800  lbs/acre) 

1218.00 

200.0 

243,600 

Sugar-  2nd  Stubble  (5200  lbs/acre) 

1092.00 

200.0 

218,400 

Total  sugar 

665,213 

831.52 

0.210 

Molasses 

31,233 

Total  Gross  Value 

696,446 

870.56 

0.220 

Mill  Charge 

Sugar  (39%) 

259,433 

Molasses 

18,373 

Total  mill  charge 

277,806 

347.26 

0.088 

Net  Returns  of  Land  and  Producer 

481,641 

523.30 

0.132 

Land  Rent 

Sugar  (20%  after  mill  charge) 

81,156 

Molasses  (20%  after  mill  charge) 

2,572 

Total  land  charge 

83,728 

104.66 

0.026 

Producer  Income: 

Sugar  and  Molasses 

334,912 

418.64 

0.106 

Marketing  Assessment 

(3,826) 

ASCL  Check  off 

(1,584) 

Total  Income 

329,503 

411.88 

0.104 

Production  Expenses:  2-3 

Fallow  Field  Operations 

67.84 

200.0 

13,568 

Seedbed  Preparation 

75.92 

200.0 

15,184 

Planting  Cultured  Seedcane 

678.48 

6.5 

4,397 

Planting  Propagated  Seedcane 

153.43 

193.6 

29,704 

Plantcane  Field  Operations 

196.16 

200.0 

39,232 

1st  Stubble  Field  Operations 

175.39 

200.0 

35,078 

2nd  Stubble  Field  Operations 

194.58 

200.0 

38,916 

Harvest  for  Sugar 4 

100.68 

561.3 

56,507 

Total  Specified  Expenses 

232,585 

290.73 

0.073 

Returns  Above  Total  Expenses 


96,917 


121.15 


0.031 


General  Farm  Overhead  Expenses 


54.66 


800.0 


43,728 


54.66 


0.014 


Net  Returns  to  Management  &  Risk 


53,189 


66.49 


0.017 


1  Raw  sugar  valued  at  21.0  cents  per  pound  and  molasses  at  38.0  cents  per  gallon. 

2  Harvested  sugarcane  is  assumed  to  be  transloaded  to  custom  truck  and  trailer.  Hauling  costs  from  farm  to  mill  and  hauling  rebate 
are  excluded. 

3  Each  category  of  production  expense  listed  includes  all  cost  associated  with  the  specified  operations  including  cost  of  inputs,  labor, 
fuel,  repairs,  fixed  expenses,  and  interest  on  operating  capital. 

4  Harvest  costs  are  estimated  assuming  50%  of  sugarcane  is  harvested  using  a  two-row  wholestalk  harvester 
and  50%  is  harvested  with  a  combine  harvester. 
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Table  2.       Breakeven  Selling  Prices  for  Raw  Sugar  for  Selected  Yield  Levels  and  Rental  Arrangements, 
Tenant-Operators,  Louisiana,  1998 


Cane  yield  per  harvested  acre1  (tons) 
Sugar  yield  per  harvested  acre2  (lbs) 
Sugar  yield  per  rotational  (farm)  acre3  (lbs) 


Selected  Yield  Levels 

-20% 

-10% 

Base 

+  10% 

+20% 

22.6 

25.4 

28.2 

31.0 

37.2 

4,512 

5,076 

5,640 

6,204 

7,445 

3,166 

3,561 

3,960 

4,353 

5,223 

One-Fifth  Land  Share  Rent: 

Share  of  production  per  rotational  acre: 
Mill  share  (39.0%) 
Landlord  share  (12.2%) 
Grower  share  (48.8%) 


-pounds  of  sugar  per  rotational  acre 


1235 

1389 

1544 

1698 

2037 

386 

434 

483 

531 

637 

1545 

1758 

1932 

2124 

2549 

Breakeven  price  to  recover4: 
Direct  costs 
Total  specified  costs 
Total  costs  plus  overhead 


-dollars  per  pound  of  sugar 


0.140 

0.127 

0.117 

0.108 

0.101 

0.182 

0.165 

0.150 

0.139 

0.129 

0.218 

0.196 

0.179 

0.165 

0.153 

One-Sixth  Land  Share  Rent: 

Share  of  production  per  rotational  acre: 
Mill  share  (39.0%) 
Landlord  share  (10.2%) 
Grower  share  (50.8%) 


Breakeven  price  to  recover4: 
Direct  costs 
Total  specified  costs 
Total  costs  plus  overhead 


-pounds  of  sugar  per  rotational  acre 


1235 

1389             1544              1698 

2037 

323 

363                404                444 

533 

1608 

1809             2011              2211 

2653 

0.135 

0.122            0.112            0.104 

0.097 

0.175 

0.158            0.144            0.133 

0.124 

0.209 

0.188            0.172            0.158 

0.147 

1  Average  farm  yield  across  harvested  acreage  of  plantcane,  1st  stubble,  and  2nd  stubble. 

2  Average  yield  in  tons  per  acre  multiplied  by  a  200  CRS. 

3  Assumes  standard  land  rotation  of  25%  each  of  fallow,  plantcane,  1st  stubble,  and  2nd  stubble. 

4  Breakeven  prices  are  calculated  by  dividing  grower's  share  of  production  into  direct  costs,  total  specified  costs,  and  total  specified 
costs  plus  overhead.  No  adjustment  is  made  for  molasses  payments,  hauling  rebate,  or  other  adjustments. 
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Table  3.    Comparison  of  estimated  harvesting  costs  for  soldier  and  combine  harvesters  for  normal 
tonnage  cane  harvested  under  dry  conditions. 


Predicted  yields: 
Gross  tons  cane  /  acre 
Theoretical  sugar  /  acre 

Delivered  yields: 
Tons  cane  /  acre 
CRS 

Sugar  /  acre 
Trash  in  cane  (%) 
Tons  scrap  after  harvest 
Recovery  (%) 

Costs  and  returns: 

Producer  gross  returns  /  acre 

Harvesting  costs  /  acre 

Net  returns  above  harvesting  costs  /  acre 


CP  70-321 


Soldier 


Combine 


32.77 

32.77 

7,542.00 

7,542.00 

29.72 

32.74 

209.00 

193.00 

6,224.00 

6,334.00 

9.20 

19.53 

1.92 

.65 

82.52 

83.98 

$659 

$670 

$129 

$136 

$530 

$534 

Table  4.    Comparison  of  estimated  harvesting  costs  for  soldier  and  combine  harvesters  for  heavy 
tonnage  cane  harvested  under  wet  conditions. 

LCP  85-384 


Predicted  yields: 
Gross  tons  cane  /  acre 
Theoretical  sugar  /  acre 

Delivered  yields: 
Tons  cane  /  acre 
CRS 

Sugar  /  acre 
Trash  in  cane  (%) 
Tons  scrap  after  harvest 
Recovery  (%) 


Soldier 

Combine 

42.23 

42.23 

10,453.00 

10,453.00 

35.34 

47.84 

189.00 

174.00 

6,556.00 

8,266.00 

15.35 

17.80 

8.11 

1.23 

62.71 

79.07 

Costs  and  returns: 

Producer  gross  returns  /  acre 

Harvesting  costs  /  acre 

Net  returns  above  harvesting  costs  /  acre 


$709 

$152 
$557 


$881 
$189 
$692 
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1997  AUDUBON  SUGAR  INSTITUTE  FINAL  MOLASSES  SURVEY 

ASI  Staff 
Audubon  Sugar  Institute 


During  the  1997  sugarcane  harvest  season,  the  ASI  staff  analyzed  weekly  composites  of 
final  molasses  samples  sent  to  Audubon  Sugar  Institute.  Samples  were  analyzed  for  rerractometer 
Brix,  pol,  sucrose,  reducing  substances,  and  conductivity  ash.  From  these  analyses,  true  purity, 
target  purity,  total  sugars,  and  total  sugars  as  invert  were  calculated.  Results  of  the  state  average 
by  week  are  given  in  Table  1 .  Results  of  the  crop  average  for  each  factory  are  given  in  Table  2. 

Equipment  Used  For  Analyses 

Rerractometer  Brix:    Bellingham  &  Stanley  Rerractometer  Model  RFM90. 


Pol: 

Conductivity  Ash: 
Sugars  by  HPLC: 


Rudolph  Autopol  IIS  Saccharimeter. 

Radiometer  Copenhagen. 

Column:  Bio-Rad  HPX-87  300x7. 8mm  at  85  deg.  C. 

Solvent:  0.01  M  K2S04. 

Detector:         Waters  410  Differential  Rerractometer. 

Integrator:       Spectra-Physics  SP4270  Integrator. 

Pump:  Waters  Associate  Chromatography  Pump,  Model-M510. 


List  of  Formulas  Used 


True  Solids 
Conductivity  Ash 
Target  Purity 


1/(101. 3/Refractometer  Brix  +  0.932/Sucrose)  x  100. 

Specific  Conductance  x  9.224072706938  +  2.511867497437. 

39.94  -  19.6  log  (Reducing  Substances  by  Lane-Eynon/ 
Conductivity  Ash). 
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ELECTRO  MAGNETIC  EFFECTS  ON  JUICE  HEATER  FOULING 
AND  CLARIFIED  JUICE  QUALITY 

Willem  H.  Kampen,  Qiang  Tan,  Franck  Honore*  and  Rashmi  Sahtoe** 

Audubon  Sugar  Institute 


At  the  Westfield  Sugar  factory  in  Paincourtville,  Louisiana,  an  electro  magnetic  device  was 
installed  in  the  limed  mixed  juice  line  in  order  to  measure  the  effects  on  the  overall  heat  transfer 
coefficient  over  and  fouling  in  the  juice  heaters  as  well  as  the  effects  on  clarification 
characteristics. 

During  the  thirty  day  test  period,  the  factory  processed  on  average  307  TCH  with  an 
average  limed,  mixed  juice  flow  of  1,345  GPM.  The  (simplified)  factory  process  is  depicted  in 
Figure  1.  The  sugar  cane,  a  mixture  of  cut-chop  and  whole  stalk,  is  washed,  prepared  for 
extraction  with  rotating  knives,  and  then  sent  through  a  crusher  and  five-mill  tandem  using 
standard  maceration  or  imbibition  techniques.  The  mixed  juice  with  an  average  natural  pH  of 
5.40  was  cold-limed  to  pH  7. 10  -  7.20  and  pumped  to  one  of  four  volumetric  measuring  tanks 
(VMT).  Next,  the  juice  flowed  by  gravity  into  a  tall  and  skinny  feed  tank  from  where  it  is 
pumped  by  a  steam  driven  Allis  Chalmers  5"  x  4"  x  17"  pump  to  two  (of  three)  juice  heaters  (in 
parallel).  Filtrate  from  the  rotating  vacuum  mud  filters;  on  average  32  GPM  at  170°F;  is 
continuously  fed  into  the  feed  tank.  The  pump  NPSH  varied  between  98"  and  146" .  The  pressure 
at  the  juice  heater  entrance  was  43  psig  on  average  and  the  temperature  70. 1°F. 

The  juice  heaters  are  heated  with  vapors  from  the  pre-evaporators  at  —  7.0  psig  or  exhaust 
steam  from  the  turbo  generator  at  12  - 13  psig.  During  the  test,  vapors  were  predominantly  used. 
The  average  vapor  pressure  at  the  pre-evaporators  was  7.04  psig  and  corrected  for  piping  and 
fitting  losses  it  was  on  average  6.98  psig  at  the  juice  heaters.  The  corresponding  temperature  was 
232°  F  and  the  enthalpy  952  Btu/lb.  Automatic  steam  control  valves  with  positioners  were 
maintaining  the  juice  discharge  temperature  at  ~  221°F.  The  calculated  average  log  mean 
temperature  difference  was  56°F.  The  two  in-use  Nadler  juice  heaters  were  treated  as  one  unit 
of  8,000  ft2  (2  x  4,000)  of  heating  surface.  The  calculated  thermal  duty  on  the  juice  side  was 
101,834,743  Btu/h  and  the  basic  initial  overall  heat  transfer  coefficient  is  then  227.3 
Btu/(h)(ft2)(°F).  The  equivalent  vapor  flow  was  106,969  lbs/h.  The  juice  flow  in  the  heaters  was 
highly  turbulent. 

Typical  cleaning  interval  for  the  juice  heaters  is  around  12  operating  days.  After  12  days 
of  operation  without  the  electro  magnetic  device  the  (pseudo)  overall  heat  transfer  coefficient  had 
reduced  to  195.0  Btu/(h)(ft2)(°F)  and  the  heaters  were  cleaned.  With  the  electro  magnetic  device 
activated,  the  overall  heat  transfer  coefficient  after  17  operating  days  had  reduced  to  only  200.3 
Btu/(h)(ft2)(°F).  See  figure  2. 

*  Graduate  of  IAAL  in  France,  fulfilling  his  obligations  as  a  Cooperant  du  Service  National. 
**Graduate  of  the  Wageningen  Agricultural  University  in  The  Netherlands,  fulfilling  her 
practical  requirements. 
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According  to  Electro-Mag  of  Hialeah,  Florida,  the  manufacturer  of  the  electro  magnetic 
device,  it  produces  a  static  magnetic  field  and  a  freely  rotating  magnetic  field  within  the  static  one. 
These  magnetic  fields  affect  (mainly)  the  covalent  bonds  of  the  (non-ionized)  molecules  present 
in  the  limed,  mixed  juice.  In  the  case  of  permanent  magnets,  others1  theorize  the  induced 
electrical  field  increases  ion  velocities  and  together  with  an  increased  fluid  velocity,  due  to  the 
venturi  effect  at  the  narrower  magnet  entrance,  the  frequency  of  ion  collisions  increases  and  tiny 
neutral  particles  are  formed.  We  believe  that  not  sufficient  energy  is  'pumped'  into  the  system 
to  materially  affect  any  covalent  bonds  (or  electrovalent  bonds)  nor  that  ion  velocities  are 
increased  sufficiently  to  significantly  increase  the  frequency  of  ion  collisions.  However,  strong 
eddies  are  formed  at  and  behind  the  magnet  and  the  induced  shear  rates  and  stresses  may  affect 
the  hydration  layers  around  the  colloids  present  and  may  break  up  colloidal  aggregates.  The  small 
electro  magnetic  force  applied  may  now  (temporarily)  affect  some  of  these  (electrically)  labile 
particles  as  we  did  observe  differences  with  the  electro  magnetic  device  on.  Obviously  the  exact 
mechanism  is  not  (yet)  well  understood.  Colloidal  particles  in  cane  juice  are  lyophilic  (pectins, 
pentosans  and  proteins  with  a  high  degree  of  hydration)  and  lyophobic  (fat,  waxes  and  soil 
particles  which  are  less  hydrated  and  more  unstable  than  lyophilic  ones).  All  these  particles 
typically  have  a  negative  surface  charge.  The  magnitude  of  the  concentration  of  the  charge  can 
be  expressed  (in  -mV)  as  the  zeta  potential.  A  high  zeta  potential  is  characteristic  of  a  system 
which  is  resistant  to  clarification  (sedimentation).  Measured  zeta  potentials  of  clarified  juice 
ranged  from  -20. 1  to  -  27.3  mV.  The  higher  readings  mostly  occurred  with  the  electro  magnetic 
device  activated  and  indicates  fewer  agglomerates  were  present  in  the  clarified  juice  then  with  the 
electro  magnetic  device  deactivated. 

At  and  behind  the  magnet  iron  particles  typically  accumulate  with  permanent  magnets, 
increasing  the  pressure  drop  over  the  magnet.  With  this  electro  magnetic  device  we  did  not 
observe  any  increase  in  pressure  drop  over  the  unit.  It  remained  a  steady  0.9  psi  whether  the  unit 
was  on  or  off. 

Zheng  Bisheng  et  al  reported  that  certain  physical  properties  of  a  6  and  12  Brix  sucrose 
solution  are  affected  when  treated  with  a  strong  enough  magnetic  field2.  Boiling  point,  viscosity 
and  surface  tension  decreased  with  increased  magnetic  field  intensity.    This  may  be  due  to  a 
change  of  the  associated  structure  of  the  water  and  sugar  solution.  The  optimum  intensity  was 
200  kA/m  at  3.3  fps  through  the  flow  cell. 

At  Westfield,  the  venturi  effect  at  the  electro  magnetic  device  increased  the  juice  velocity 
to  approximately  7  fps  with  a  nearly  constant  delta  P  over  the  device  of  0.9  psi  during  the  tests. 
The  unit  at  startup  consumed  39  A  but  this  leveled  out  to  a  constant  33  A  at  24  VDC.  The 
magnetic  field  intensity  was  0. 132  kA/m  (certainly  not  enough  to  affect  electrovalent  or  covalent 
bonds,  never  the  less  some  positive  effects  occurred).  The  fouling  and/or  scaling  was  relatively 
easily  removed  whether  the  electro  magnet  was  activated  or  not.  However,  as  figure  3  shows, 
the  powder  x-ray  diffraction  patterns  of  the  scale  with  the  electro  magnetic  device  on  were  even 
less  structured  (crystalline)  than  with  the  unit  off.  Nuclear  magnetic  resonance  studies  of  the  scale 
did  not  yield  proper  results  as  the  scale  was  too  amorphous.  The  thickness  of  the  fouling/scale 
layer,  adjusted  for  the  number  of  operating  days,  indicated  no  significant  difference  as  it  was 
approximately  1/8"  in  both  cases.  Table  1  shows  the  make  up  of  the  scale. 
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The  scale  was  high  in  organic  matter  (precipitated  protein,  bagacillo,  aconitate,  etc. ,  which 
was  included  and  occluded  in  the  scale  structure).  Tack  welding  of  the  mill  rollers  does  add  iron 
to  the  mixed  juice.  The  color  of  the  scale  with  the  electro  magnetic  device  off  was  much  darker 
than  with  the  device  on. 

Juice  side  scaling  in  heaters  is  usually  much  easier  removed  than  that  in  evaporators  as 
there  is  no  change  in  concentration  but  only  in  temperature.  Most  of  this  scale  can  usually  be 
removed  with  a  high-pressure  water  wash  and/or  a  caustic  wash.  In  case  of  more  severe  scaling, 
the  unit  can  be  taken  out  of  service  and  the  steam  switched  on  to  crack  off  the  scale  and  then  wash 
it  out  or  use  chemical/mechanical  cleaning.3  The  latter  is  normally  not  required  in  Louisiana. 

The  hot  juice  leaving  the  heaters  flowed  via  a  flash  tank;  where  noncondensable  gases  were 
removed  to  facilitate  rapid  settling  and  6.4  ppm  of  Talosep  3A  was  added;  to  the  clarifiers. 
The  effect  of  the  elctro  magnetic  device  on  the  clarification  is  indicated  in  figure  4  and  Table  III. 
The  pH  of  the  clarified  juice  with  the  device  on  was  on  average  0. 11  units  higher  than  with  the 
device  off.  The  turbidity  of  the  clarified  juice  with  the  electro  magnetic  device  on  was  improved 
from  9. 1  to  8. 1  NTU/Brix  on  average. 

The  initial  settling  velocity  as  measured  in  a  one-liter  graduate  cylinder  was  significantly 
reduced,  from  7.45  to  3.96  crn/min),  however  the  mud  volumes  in  both  cases  ended  up  being 
approximately  the  same.  Small  differences  in  cation  composition  could  be  observed  in  clarified 
juice  with  the  electro  magnetic  device  on  and  off.  See  Table  2.  Except  for  a  reduction  in  calcium 
levels  no  significant  differences  were  observed.  This  could  have  a  positive  effect  on  reduced 
scaling  in  evaporator  bodies,  however  this  was  not  demonstrated  in  this  test. 

CONCLUSIONS 

With  the  elctro  magnetic  device  activated: 

(1)  The  overall  heat  transfer  coefficient  of  the  juice  heaters  was  reduced  by  approximately 
11.9%over  17  days  or  1.6%/day  on  average  (while  this  was  14.2%  over  12  days  or 
2.7% /day  on  average  with  the  magnet  off). 

(2)  The  scale  was  less  crystalline  or  more  amorphous. 

(3)  The  clarified  juice  showed  an  improvement  in  turbidity. 

(4)  The  intial  settling  velocity  in  the  clarifier  was  sharply  reduced  but  the  final  mud  volume 
was  essentially  the  same  (24.5%  versus  25.0%  with  the  device  off). 

(5)  A  reduction  of  the  calcium  levels  was  observed  in  clarified  juice,  however  the  overall 
cation  composition  of  the  clarified  juice  did  not  show  significant  changes. 
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Table  1 .  Scale  composition  with  the  electro  magnetic  device 
(EMD)  on  and  off. 


Scale  component,  dry 

weight 

EMD  off 

EMD  on 

Ca,  % 

24.4 

24.3 

Mg,  % 

2.2 

2.3 

P,  % 

15.2 

15.0 

S,  % 

0.5 

0.5 

Si,  ppm 

39600 

36600 

S04,  ppm 

530 

361 

Fe,  ppm 

9.8 

1.1 

Al,  ppm 

9.4 

7.9 

Aconitic  acid,  % 

4.8 

4.9 

Organic  matter,  % 

16.1 

15.9 
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Table  2.   Major  cations  in  clarified  juice.  (EMD  =. electro  magnetic  device) 


Cations,  ppm 

Mixed  Juice 

Clarified  Juice 

Clarified  Juice 

EMD  OFF 

EMD  ON 

Si 

168 

52 

47 

Ca 

155 

135 

110 

Mg 

140 

90 

90 

Na 

68 

59 

62 

K 

1510 

1490 

1508 

Al 

9 

6 

5 

Fe 

18 

9 

7 

Table  3.  Effect  of  the  electromagnetic  device  (EMD) 
on  clarified  juice  characteristics 


Parameter  and  units 

EMD  OFF 

EMD  ON 

Mixed  juice,  pH 

7.10 

7.10 

Clarified  juice,  pH 

6.49 

6.60 

Conductivity,  mS/cm 

3.38 

3.54 

Turbidity,  NTU/brix 

9.1 

8.1 

Viscosity,  cP 

57 

55 

Initial  settling  velocity, 

7.45 

3.96 

cm/min 
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Fig.  1 .  Simplified  flow  sheet  of  westfield's  front-end  process 
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Fig  2.  Effect  of  electro-magnetic  device  (EMD)  on  overall 
heat  transfer  coefficient 
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Fig.  4.  Settling  velocity  of  clarified  juice 
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MINIMIZE  SUCROSE  LOSSES  IN  MUD  FILTRATION 

Willem  H.  Kampen,  Qiang  Tan,  Rashmi  Sahtoe*  and  Franck  Honore** 

Audubon  Sugar  Institute 


The  rotary  vacuum  drum  filter  (RVDF)  is  the  work  horse  in  the  raw  sugar  factories.  In 
order  to  avoid  large  sucrose  losses,  the  pol  in  filter  cake  must  be  kept  low,  preferably  <  2.5%. 
However,  the  pol  in  filter  cake  can  never  be  below  whatever  the  bagacillo  is  contributing!  An 
—  8,000  TCD  Louisiana  factory  with  filter  cake  having  a  pol  of  6.02  was  unnecessarily  losing 
sucrose  ($  0.216/lb  of  raw  sugar)  to  the  tune  of  over  $  400,000  per  grinding  season.  The  RVDF 
operation  at  this  factory  was  improved  significantly  and  a  survey  of  all  Louisiana  RVDF 
operations  and  pol  losses  in  filter  cake  was  held. 

Poiseuille's  equation  represents  the  flow  of  the  clarifier  mud  juice  (filtrate)  through  the 
channels  of  the  filter  cake.  With  the  compressibility  of  the  cake  being  very  small;  as  it  may  be 
when  sufficient  bagacillo  of  the  proper  size  is  homogeneously  present;  and  ignoring  the  effect  of 
the  filter  media  (screen  and/or  belt)  resistance,  then: 

dV_  =     (A)  (aP) 

dt  fj.  C  (W/A) 

where, 
V   =  filtrate 
A   =  filter  surface  area 

aP=  pressure  drop  across  filter  cake  and  filter  media 
t  =  time 

/u   =  filtrate  viscosity 

c  =  constant  related  to  the  size  of  the  particles  forming  the  filter  cake 
W  =  weight  of  dry  filter  cake. 

As  the  equation  shows,  the  flow  rate  is  on  the  one  hand  directly  proportional  to  the  filter 
area  and  pressure  drop,  while  being  inversely  proportional  to  the  viscosity,  particle  size  and  total 
amount  of  filter  cake  or  filtrate.  For  a  given  filter,  the  mud  slurry  particle  size  and  filter  area  are 
also  fixed,  however  improved  vacuum  with  (nearly)  incompressible  cakes  will  improve  the 
filtration  rate  as  will  reduced  viscosity . l  The  total  amount  of  dry  cake  typically  cannot  be  reduced 
as  otherwise  a  mud  storage  problem  would  occur. 

On  the  other  hand,  if  the  filter  cake  is  very  compressible  and  the  media  resistance  is 
ignored,  the  flow  rate  is  independent  of  the  pressure.1 


*    Graduate  of  the  Wageningen  Agricultural  University  in  The  Netherlands  fulfilling  her  practical 
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Figure  1  shows  the  operating  zones  of  an  RVDF.  When  a  given  panel  dips  below  the 
surface  of  the  mud  slurry,  vacuum  is  applied  to  it  through  the  drainage  pipes.  Filtrate  is  sucked 
through  the  media  and  solids  are  deposited  on  it  forming  a  cake.  As  long  as  the  panel  is 
submerged  the  formation  of  the  cake  layer  proceeds  but  typically  with  a  progressively  reducing 
rate.  The  hydraulic  resistance  of  the  cake  holds  it  in  place.  The  filtrate  is  sucked  down  the  drain 
pipes  and  through  the  central  shaft  which  is  held  in  trunnion  bearings  allowing  for  variable  drum 
speed.  At  the  terminal  plate,  which  revolves  against  a  stationary  valve;  which  may  be 
compartmented  to  allow  the  separation  of  mother  liquor  and  wash  liquor  or  dirty  and  clean  filtrate; 
different  vacuum  levels  may  be  applied  to  each  compartment  individually.2  The  drum  is 
positioned  in  a  tank  that  holds  the  slurry  feed  and  which  is  equipped  with  a  (slowly)  moving  rake 
mixer.  A  weir  overflow  (or  level  control)  controls  the  submerged  level.  Wash  water  is  typically 
applied  between  300°  and  30°.  Applying  wash  water  (from  spray  nozzles)  any  earlier  would  result 
in  it  running  down  into  the  feed  drum.  Cake  washing  involves  effective  sugar  removal  plus  a 
decent  rate  at  which  wash  water  passes  through  the  cake.  Wash  water  should  be  warm  but  should 
not  exceed  170°F  as  otherwise  cane  wax  will  dissolve  and  be  recycled.  The  cake  drying  zone 
begins  between  0°  and  30°  and  at  approximately  75°  the  vacuum  is  released  so  the  cake  can  be 
removed  by  the  knives  or  scrapers  (with  an  air  blowback  through  the  filter  media).  The  filter 
screen  (or  belt)  is  washed  with  water  and  ready  for  the  next  rotation. 

Figure  2  shows  the  typical  recovery  of  the  filtrate.  The  filtrate  flows  through  the  valve 
into  a  liquid-vapor  separation  or  vacuum  vessel  where  the  vapor  flow  velocity  is  reduced  to  < 
5  rps  and  subsequently  removed  by  a  liquid  (ring)  seal  pump  or  steam  ejector.  Both  dirty  and 
clean  filtrates  may  be  recovered  in  separate  tanks.3  The  effect  of  the  vacuum  level  on  filtration 
is  to  increase  the  cake  formation  in  proportion  to  the  square  root  of  the  pressure  differential  ratio 
and  wash  rate  in  direct  proportion  (assuming  a  constant  cycle  time).  A  higher  vacuum  level 
usually  will  reduce  the  moisture  level  in  the  cake. 

When  plotting  the  cake  formation  rate  in  lbs/(h)(ft2)  of  dry  solids  versus  the  cake  formation 
time  on  a  log-log  plot,  a  straight  line  with  a  slope  of  -0.5  will  be  obtained  for  the  ideal  case  in 
which  the  resistance  of  the  filter  medium  is  negligible.1  Significant  deviations  from  the  slope 
usually  indicate  (potential)  problems  in  the  filtration  step.  A  value  between  0  and  -0.5  signifies 
a  high-medium  resistance  (such  as  caused  by  blinding)  or  it  may  be  a  result  of  hydraulic  resistance 
in  the  filtrate  removal  system.  A  slope  of  -0.5  to  -1.0  suggests  an  increase  in  the  filter  cake 
specific  resistance,  possibly  because  of  the  formation  of  a  layer  of  finer  solids  on  the  outer  cake 
surface  with  increasing  form  times.1  Or,  if  the  filtrate  rate  does  not  show  a  corresponding 
decrease,  the  deviation  may  be  caused  by  the  sloughing  off  of  the  solids  from  the  cake,  a  common 
occurrence  in  overflocculated  feeds.  Corrective  action  in  the  last  case  could  consist  of  a  different 
flocculation  procedure  to  produce  a  more  nearly  homogeneous  slurry. 

The  conditions  found  at  the  factory  were  as  follows: 
-(Eimco)  filter  diameter  8  ft;  length  12  ft;  filter  area  300  ft2;  drum  speed  26  rph  or  10.89  fpm. 
-vacuum  high/low  in  "Hg  were  front  21.3/14.3  and  back  21.1/17.5. 

-feed  viscosity  410  cP;  feed  pH  7.90  and  temperature  170°  F;  flocculant  Talosep  3A  at  29  ppm 
on  solids, 
-filtrate  viscosity  3cP;  pH  7.30  turbidity  19.6  NTU/brix. 
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-feed/filtrate:  sucrose  8.5/9.2%;  glucose  0.14/0.16%  and  fructose  0.16/0.19%. 

-filter  cake  thickness  1/4";  moisture  in  cake  70.4%. 

-wet  cake  43.4  lbs/(h)(ft2)  and  dry  cake  12.6  lbs/(h)(ft2). 

-wash  water:  6.39  GPM  or  0.05  gals/(ft2)(h)  at  170°F. 

-bagacillo  27.3%  on  dry  cake;  94%  of  the  bagacillo  >  150  microns,  2%  106  -  150  micron  and 

the  rest  smaller  than  106  microns.  Pieces  of  up  to  6.4"  were  found.  Pol  in  bagacillo  3.48  or  the 

minimal  achievable  pol  in  filter  cake  is  0.83. 
-pol  in  cake  6.02%. 

In  observing  the  filter  operation  it  was  noticed  that  sloughing  off  did  occur  in  several 
different  locations  and  that  an  approximately  1/16"  thick  and  a  firm  and  essentially 
noncompressible  layer  remained.  Microscopic  examination  showed  this  to  be  fine  (0.2-2.5 
micron)  clay  and  silt  particles,  which  formed  strong  agglomerates.  Most  of  this  should  have  been 
washed  off  on  the  wash  table. 

The  cake  formation  zone  made  up  19%  of  the  drum  surface  area,  the  wash  zone  (counting 
from  the  point  where  the  drum  emerges  from  the  feed  slurry)  41  % ,  the  drying  and  cake  removal 
zone  34%  and  the  drum  cleaning  zone  6%.  Water  was  dispensed  from  4  pipes,  number  one  at 
the  very  top  and  the  bottom  one  at  285  degrees.  Starting  from  the  top  they  had  9,10,9  and  10 
spray  nozzles  respectively.  Only  57.9%  of  the  spray  nozzles  were  in  operation.  In  the  top  row 
only  2  worked,  and  7,6  &  7  in  the  other  pipes  respectively.  The  flocculent  addition  was  23 
ml/min  (29  ppm  on  solids)  at  one  singular  point,  furthest  away  from  the  discharge  to  the  filter, 
in  a  rectangular  feed  slurry  tank. 

In  addition  to  pol  losses  in  cake,  some  occurred  in  juice,  which  fell  from  the  drum  when 
the  cake  layer  broke  up  just  before  the  scraper.  An  average  of  ~  60  ml  per  drum  segment  was 
collected. 

The  total  sucrose  losses  amounted  to  784  lbs/h  for  this  filter  alone.  These  losses  are 
excessive. 

Next,  samples  were  collected  after  the  drum  speed  was  increased  to  30.0  rph  and  then 
decreased  to  21.9  rph.  The  pol  increased  with  lower  drum  speed.  This  was  due  to  the  fact  that 
at  lower  drum  speed  the  noncompressible  clay  /silt  layer  grew  thicker,  making  filtration  more 
difficult.  Samples  of  cake  taken  up  the  drum  showed  that  cake  washing  did  not  accomplish  much 
as  the  changes  in  pol  were  insignificant. 

Next,  the  bagacillo  levels  were  increased  from  27.3%  to  30.6%.  At  steady-state 
conditions  samples  were  taken  and  the  pol  numbers  increased  with  increasing  drum  speed  as  one 
would  expect.  Hence,  the  increased  bagacillo  levels  improved  the  filtration.  Moisture  levels  also 
reduced. 

The  dry  cake  formation  increased  significantly,  accounting  for  higher  per  hour  sucrose 
losses  in  absolute  terms  but  since  the  same  filter  processes  a  much  larger  quantity  of  mud  per 
hour,  this  practically  results  in  a  reduction  in  sucrose  losses  (e.g.  735  lbs/h  at  30.6%  bagacillo 
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&  22.0  rph  versus  836  lbs/h  at  27.3%  bagacillo  &  22.0  rph). 

Next,  five  data  points  were  obtained  by  maintaining  the  higher  bagacillo  level  of  30.6% , 
using  different  drum  speeds,  assuring  homogeneous  flocculant/slurry  mixing  and  adjusting  the 
wash  water  addition  quantity  and  area  over  which  it  was  applied.  This  reduced  the  dry  cake 
formation  but  also  the  pol  in  cake  to  3.97  (without  the  use  of  the  top  two  rows  of  spray  nozzles) 
at  20  rph  while  this  was  4.94  pol  with  the  bottom  two  rows  of  spray  nozzles  out  and  at  22  rph. 
Finally,  five  additional  data  points  were  obtained  by  varying  the  flocculant  addition,  increasing 
the  bagasse  levels  to  34. 1  %  and  slightly  reducing  the  feed  concentration  (Feed  viscosity  290  cP). 
The  pol  losses  in  filter  cake  were  reduced  to  2.88%.  Table  II lists  the  results  obtained. 

In  plotting  (log-log)  dry  cake  solids  in  lbs/(h)(ft2)  versus  cake  formation  time,  curve  (A) 
was  obtained,  representing  the  initial  conditions.  See  figure  3.  The  slope  (-0.32)  clearly  indicates 
the  conditions  are  not  ideal.  The  filter  cake  specific  resistance  was  high  due  to  a  clay/silt  layer 
and  together  with  improper  flocculant  mixing,  sloughing  off  occurred.  Curve  (B)  represents  the 
case  where  bagacillo  levels  were  increased  to  30.6%.  The  slope  was  -0.62  and  the  situation  has 
improved.  At  steady-state  conditions  pol  numbers  decreased. 

The  dry  cake  production  increased  also,  thus  allowing  higher  throughputs  at  reduced  pol 
losses.  Plotting  (adjusted)  cake  wash  time  versus  lbs  of  dry  cake/(h)(ft2)  x  gals  of  wash 
water/(cycle)(ft2)  should  yield  a  (nearly)  straight  line  in  case  of  good  filtrations.  See  figure  4. 
Curve  (A)  again  represents  improper  filtration  conditions,  while  curve  (B)  with  increased  bagacillo 
levels  is  straightening  out.  Curve  (C)  also  nearly  is  a  straight  line  and  represents  different  wash 
water  rates  and  zones  at  different  drum  speeds  and  30.6%  bagacillo.  Curve  (D)  is  a  straight  line 
and  represents  higher  throughputs  at  lower  pol  numbers  for  different  flocculant  levels  at  increased 
but  constant  wash  water  and  bagacillo  rates.  An  improvement  in  filtrate  turbidity  was  also 
obtained  at  22  rph.  The  best  result  was  14.5  NTU/brix. 

Figure  5  shows  the  effect  of  a  factor  (true  drying  time  divided  by  dry  cake  solids)  versus 
moisture  in  filter  cake.  This  factor  expresses  the  filtration  rate  at  a  specific  moisture  content.  A 
higher  (better)  vacuum  and/or  the  use  of  a  proper  surfactant  can  reduce  moisture  levels  in  cake 
to  very  low  numbers. 

The  total  reduction  in  pol  amounted  to  6.02  -  2.88  =  3.14%.  Based  upon  the  initial 
throughput  this  amounted  to  409  lbs/h  of  sucrose  for  this  filter  and  over  $  400,000  for  the  factory 
for  the  entire  grinding  season. 

A  survey  of  all  Louisiana  factories  with  numerous  samples  taken  on  at  least  three  different 
operating  days  showed  the  pol  in  cake  to  be  2.44  (min.)  and  8.40  (max.).  The  latter  figure 
represents  unusually  high  losses.  The  industry  average  was  5.63%.  Our  data  did  not  always 
agree  with  the  shift  reports  at  the  factory  as  these  were  usually  lower.  At  one  factory  a  very  low 
filtrate  pH-value  (5.20)  was  found  and  it  turned  out  that  a  lactobacilli  infection  existed  on  the 
filtrate  side  of  the  RVDF.  Conditions  at  the  19  different  factories  varied  considerably.  See  Table 
2. 
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Pol  figures  at  most  factories  can  and  should  be  reduced  significantly.  This  requires  testing 
of  certain  operating  parameters  and  close  supervision  of  this  unit  operation.  At  some  factories 
we  would  adjust  parameters  and  reduce  pol  in  filter  cake  figures,  only  to  find  that  the  operator(s) 
had  readjusted  the  parameters  to  their  original  settings  by  the  next  day.  Some  factories  do  not 
have  sufficient  evaporator  capacity  and  will  from  time  to  time  stop  wash  water  addition  to  the 
RVDF's. 

All  factories  were  using  anionic  flocculants  and  these  work  best  at  neutral  or  somewhat 
alkaline  pH-values  (pH  >  7.0).  Thus,  the  feed  slurry  should  be  limed  to  a  pH-value  above  7.0! 
Quick  and  uniform  blending  are  important  as  the  flocculant  will  be  absorbed  rapidly  on  the  finer 
solids  present.  Preparing  the  flocculent  solution  is  also  important.  At  some  factories,  the  tank 
in  use  was  not  completely  emptied  before  a  new  batch  was  prepared.  When  adding  the  prescribed 
amount  of  flocculant  makeup,  the  new  batch  will  have  a  higher  concentration  than  the  previous 
one. 

Vacuum  piping  should  have  a  (very)  low  pressure  drop,  which  is  the  case  if  the  vapor  (air) 
flow  is  below  75  ft/sec.  At  high  vacuum  and  temperature  levels  the  vapor  expansion  is  significant. 
The  vacuum  tank  should  be  sized  to  allow  vapor  velocities  not  to  exceed  5  ft/sec.  The  tank(s) 
should  be  located  closely  to  the  RVDF  and  preferably  at  the  same  level.  The  piping  should  be 
slightly  sloped  towards  the  tank  for  proper  drainage  away  from  the  automated  valve(s).  The 
filtrate  pump  should  have  at  least  10  -  15  ft  of  NPSH.  Large  connecting  piping  is  needed  to 
prevent  cavitation  and  flashing. 

However,  for  most  factories  with  high  pol  numbers  and  sufficient  RVDF  surface  area,  it 
can  be  said  that  one  or  more  of  the  following  actions  will  reduce  the  sucrose  losses: 
-reduce  the  drum  speed  (which  is  not  an  option  if  RVDF  capacity  is  tight) 
-increase  the  bagacillo% solids  concentration  (the  2.44  pol  was  associated  with  36.8%  bagacillo) 
-fine  tune  the  flocculent  %  solids  concentration  &  assure  homogeneous  slurry  mixing 
-assure  proper  vacuum 

-adjust  wash  water  quantity,  zone  and  temperature  (~  170°F) 
-maintain  a  reasonable  feed  slurry  concentration  or  viscosity. 

In  1997,  the  processing  of  cut-chop  increased  significantly.  This  was  accompanied  by 
increased  levels  of  trash  and  mud.  Growers  should  deliver  a  cleaner  product  and  should  be 
rewarded  for  it.  Proper  washing  on  the  wash  table  will  cut  down  on  sucrose  losses  in  the  RVDF. 
Sucrose  losses  on  the  wash  table  and  in  filter  cake  must  both  be  controlled  properly  to  minimize 
the  overall  losses.  Losses  on  the  wash  table  should  be  kept  below  5  lbs/TC  and  in  filter  cake 
below  3  lbs/TC.  Hence,  total  losses  should  not  exceed  8  lbs/TC  in  well  run  factories. 
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Table  1.  RVDF  test  results  {wet  and  dry  cake  in  lbs/(h)(ft2);  water  in  gals/(h)(ft2);  flocculant  in 
ppm  on  dry  solids,  bagacillo%  cake  and  sucrose  losses  in  lbs/h}. 


RPH 

wet  cake 

dry  cake 

water 

flocculant 

bagacillo 

pol%cake 

sucrose  losses 

21.9 

44.9 

13.3 

0.049 

29 

27.3 

6.21 

836 

26.0 

43.4 

12.6 

0.049 

29 

27.3 

6.02 

784 

30.0 

41.1 

12.0 

0.049 

29 

5.73 

5.73 

707 

22.0 

63.5 

18.7 

0.049 

29 

30.6 

5.46 

1040 

26.0 

55.1 

16.4 

0.049 

29 

30.6 

5.93 

980 

30.0 

49.8 

15.4 

0.049 

29 

30.6 

6.16 

920 

20.0 

59.7 

16.2 

0.059 

29 

30.6 

3.97 

711 

22.0 

55.1 

15.2 

0.055 

29 

30.6 

4.94 

817 

25.2 

49.6 

14.5 

0.040 

29 

30.6 

5.31 

790 

27.0 

41.1 

12.2 

0.034 

29 

30.6 

5.59 

689 

28.4 

35.3 

10.8 

0.029 

29 

30.6 

6.23 

660 

22.0 

62.4 

16.2 

0.059 

29 

34.1 

3.51 

657 

22.0 

51.2 

14.8 

0.059 

35 

34.1 

4.37 

671 

22.0 

50.4 

14.5 

0.059 

12 

34.1 

4.46 

674 

22.0 

65.1 

17.8 

0.059 

18 

34.1 

2.88 

562 

26.0 

54.3 

15.6 

0.059 

18 

34.1 

3.32 

541 

30.0 

47.4 

13.7 

0.059 

18 

34.1  • 

3.65 

519 
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Table  2.  Range  of  operating  parameters  on  RVDF-equipment  at  Louisiana  sugar  factories . 
Parameter  Units  Minimum     Average      Maximum 


Pol 

% 

2.44 

5.63 

8.40 

Drum  speed 

fpm 

125.6 

217.6 

329.7 

Moisture  in  cake 

% 

43 

60 

74 

Wet  cake 

lbs/(h)(ft2) 

9.6 

36.6 

77.5 

Cake  thickness 

in 

0.13 

0.29 

0.63 

Dry  cake 

lbs/(h)(ft2) 

4.6 

15.3 

39.8 

Sucrose  losses 

lbs/(h)(ft2) 

0.26 

2.35 

5.69 

Wash  water 

GPM 

0.0 

5.57 

13.98 

Water  temp. 

°F 

60 

148.3 

203 

% 

13.2 

26.4 

36.8 

Bagacillo  in  dry 

cake 

Vacuum  hi/lo 

"Hg 

8.0/2.1 

16.6/11. 
3 

23.0/17.9 

Feed  viscosity 

cP 

75 

852 

2200 

Feed  pH 

std 

6.01 

6.45 

7.90 

Feed  temperature 

op 

156 

183 

212 

Flocculent 
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IMPROVED  CLARIFICATION  WITH  A  NOVEL  PHYTASE 

Willem  H.  Kampen  and  Qiang  Tan 
Audubon  Sugar  Institute 


The  typical  clarification  process  in  the  Louisiana  raw  sugar  industry  entails:  screening, 
cold  liming,  heating,  anionic  flocculant  addition  and  settling.  Mixed  juice  contains  suspended  and 
dissolved  solids.  The  suspended  solids  are  made  up  of:  bagacillo,  clay  (Si02),  proteins,  wax, 
pentosans,  sesquioxides  and  other  mainly  inorganic  components.  Figure  1  shows  the  general 
behavior  of  removable  nonsugars  in  the  clarification  with  cold  liming  and  heating1 .  The  removal 
of  silicic  acid  (Si02)  and  waxy-lime  material  is  better  if  the  inorganic  phosphate  content  in  the 
original  mill  juice  is  high.1  A  practical  limit  is  the  decomposition  of  reducing  sugars  to  both 
colored  and  colorless  reaction  products  which  can  combine  with  lime  on  the  one  hand,  and 
incomplete  precipitation  of  phosphate,  silicic  acid  and  sesquioxides  on  the  other. 

Colloidal  particles  in  cane  juice  are  lyophilic  (pectins,  pentosans  and  proteins  with  a  high 
degree  of  hydration)  and  lyophobic  (fats,  waxes  and  soil  particles  which  are  less  hydrated  and 
more  unstable  than  lyophilic  ones).  The  zeta-  or  electrokinetic  potentials  of  the  mixed  juice 
measured  during  the  test  ranged  from  -27  to  -21  mV  and  this  indicates  a  plateau  of  slight  stability 
with  few  agglomerates3.  During  clarification,  first  the  zeta  potential  is  reduced  to  (near)  zero, 
then  primary  flocculation  forms  agglomerates  and  next,  secondary  flocculation  is  to  form  large, 
rapidly  settling  floes.  Colloidal  particles  in  the  juice  carry  a  negative  charge,  which  repels  them 
from  one  another  and  prevents  their  coalescence.  Heating  now  causes  dehydration  and 
coagulation.  The  amount  of  inorganic  phosphate  in  the  mixed  juice  and  in  Louisiana  also  the 
amount  of  acononitic  acid,  determine  to  a  large  extent  the  volume  of  the  settled  mud  in  the 
clarifier.  As  a  rule  of  thumb,  a  P205-level  of  around  300  mg/L  is  required.  Much  higher  levels 
(500-800  ppm)  not  only  cause  large  mud  volumes  but  they  also  tend  to  form  light  floes,  which 
settle  slowly1.  A  cationic  flocculant  (as  Midland  Chemicals'  3106)  may  help  in  cases  like  this. 

Louisiana  sugar  cane  is  mainly  grown  on  three  types  of  soil  or  a  combination  of  these  three 
(Commerce,  Mhoon  and  Sharkey)  in  the  sugar  cane  belt,  which  covers  approximately  the  area 
within  the  triangle  formed  by  Baton  Rouge  -  New  Orleans  and  Abbeville.  Some  additional  sugar 
cane  is  now  also  being  grown  in  the  most  Southwestern  part  of  the  State  of  Louisiana  near  Lake 
Charles.  Commerce  soil  is  a  sandy,  recent  alluvial  soil  of  the  Mississippi  River.  It  occupies  the 
natural  levee  ridges  which  are  parallel  to  the  stream  channels.  The  rivers  and  bayous  were  and 
are  carrying  all  kinds  of  soil  particles  and  when  overflowing,  first  the  heavier  particles  (sand)  will 
settle  and  consequently  soils  containing  large  amounts  of  sand  can  be  found  adjacent  to  the  rivers 
and  bayous.  These  soils  of  the  Commerce  type  go  over  into  Mhoon  soils  and  these  in  turn  in 
Sharkey  soils,  which  are  high  in  light  clay  particles.  The  Mhoon  soils  are  high  in  silt.  Silt  is 
intermediate  in  particle  size  between  sand  and  clay. 

Sand  is  classified  here  as  having  a  particle  size  of  <50/u,  silt  of  2-50^  and  clay  of  <2/x 
(U.S.  Department  of  Agriculture  System).  Sand  and  soil  are  dominantly  quartz  and  are  therefore 
quite  inactive  chemically.  L  Clay  is  highly  plastic  when  moist  and  very  sticky.    It  has  a  high 
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adsorptive  capacity  for  soluble  salts  and  due  to  its  layers;  similar  to  those  in  mica;  it  displays  ion 
exchange  phenomenon.  Field  soil  problems  in  the  factory  are  typically  due  to  clayey  soils  and 
sometimes  Mhoon  soils.  The  rate  of  sedimentation  for  a  given  mixed  juice  entering  the  clarifier 
depends  mainly  upon  the  dosage  of  polymer  flocculant  to  suspended  or  insoluble  solids. 

The  number  of  negative  charges  responsible  for  the  dispersion  of  colloidal  particles  in  a 
solution  is  the  same  for  a  given  particle,  regardless  of  the  saturation  cation.  However,  the  zeta 
potential  which  determines  the  effectiveness  of  these  charges  in  repelling  a  second  particle  is 
determined  by  the  tightness  with  which  the  cations  are  held.  Divalent  and  trivalent  cations  which 
are  held  more  tightly  and  more  closely  by  the  micelles  than  monovalent  cations,  tend  to  reduce 
the  zeta  potential  and  allow  the  particles  to  form  aggregates  and  subsequently  flocculate.2 

Calcium  tends  to  foster  their  flocculation,  however  sodium  ions  (highly  hydrated)  increase 
the  zeta  potential  and  therefore  the  dispersity  of  the  collodal  particles.2  Table  1  shows  the 
composition  of  some  representative  soil  samples.2 

Clarified  juice  from  muddy  cane  will  generally  contain  a  slightly  higher  Si02-content  then 
from  clean  cane.  The  situation  is  the  same  with  the  sesquioxides.  P205-levels  in  cane  juice 
depend  mainly  upon  phosphate  levels  in  the  soil.  In  Louisiana  these  levels  are  typically  between 
approximately  200  and  300  ppm.  Si02  is  mainly  present  as  silicic  acid  in  a  colloidal  form  with 
a  negative  charge.  Newer  cane  varieties  may  yield  different  colloidal  compositions. 

J.  F.  Bogstra  in  Java  developed  before  WW-II  a  formula  which  accurately  predicts  the 
behavior  of  cane  juice  in  clarification  and  especially  its  settling  characteristics  and  the  percent  of 
mud  juice.  As  a  rule  of  thumb  it  can  be  stated  that  if  this  formula:  P205/(Si02  +  FejOj  +  A1203) 
is  <0.15,  the  juice  will  not  produce  a  clarified  juice  of  satisfactory  quality  (>800  mg/L  of 
suspended  solids).  If  this  ratio  is  between  0. 15  and  0.25,  the  clarified  juice  remains  turbid  with 
a  suspended  solids  level  from  500-800  mg/L.  If  this  ratio  is  >  0.25,  it  has  been  found  (on  Java) 
that  a  satisfactory  quality  of  clarified  juice  is  obtainable  with  <500  mg/L  of  suspended  solids. 
The  results  of  a  large  number  of  experimental  studies  on  the  relationship  between  this  ratio  and 
the  settling  of  limed  juice  are  given  in  Figure  2.1  The  value  of  this  ratio  in  Louisiana  for  the  1996 
grinding  season,  with  samples  taken  from  each  factory,  ranged  from  0.122  to  0.305. 

From  0-156  ppm  of  P205  are  to  be  added  to.  achieve  a  ratio  of  0.25  or  better.  Louisiana 
sugar  cane  at  the  time  of  harvesting  is  relatively  immature  and  high  in  aconitic  acid.  Aconitic  acid 
levels  in  blackstrap  molasses  may  be  as  high  as  7%  on  solids.  Aconitic  acid  and  the  amino  acids 
present  mainly  determine  the  natural  pH  (5.2-5.4)  and  the  buffer  capacity  of  the  juice.  The 
aconitic  acid  concentration  in  Louisiana  typically  far  exceeds  that  of  phosphates. 

Phosphoric  acid  may  be  used  to  increase  the  inorganic  phosphate  levels.  The  Chemical 
Marketing  Reporter  of  June  (1997)  lists  it  at  $0.35/lb.,  75%,  technical  grade.  Adding  the 
equivalent  of  150  ppm  of  P205  would  cost  approximately  0.093  cents  per  pound  of  raw  sugar. 
A  novel  enzyme  (Natuphos)  may  accomplish  the  same  at  a  lower  cost.  Natuphos  is  a  registered 
trademark  (Royal  Gist-brocades,  The  Netherlands)  of  a  phytase  obtained  by  fermentation  from  a 
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genetically  modified  Aspergillus  niger  strain.  After  fermentation  the  production  strain  organism 
is  killed  by  increasing  the  temperature  and  lowering  the  pH  and  is  then  removed  in  several 
filtration  steps.  It  is  mainly  used  in  animal  feed  to  free  up  inorganic  phosphorus  and  (essential) 
minerals  from  (chelated)  phytic  acid.  The  phytase  is  marketed  by  BASF  in  animal  nutrition  and 
waste  management.  The  product  has  a  minimum  activity  of  5,000  phytase  units  per  gram. 
Practically,  the  activity  is  some  15%  higher.  Optimum  conditions  are  98  °F  and  pH  5.4.  One 
phytase  unit,  at  optimum  conditions,  will  release  one  micromole  of  inorganic  phosphate  per 
minute  from  an  excess  of  phytate  (and  produce  inositol  and  forms  in  between)  and  other  organic 
molecules  containing  phosphate  groups  as  ATP,  etc.  At  approximately  170°F  the  enzyme  will 
be  inactivated,  hence,  in  the  juice  heaters  and  before  it  enters  the  clarifier  it  will  have  been 
inactivated.  The  reaction  time  available  for  the  enzyme  must  be  sufficient  to  be  able  to  do  its  job 
properly  and  at  low  cost. 

At  the  Westfield  sugar  factory  in  Paincourtville,  LA,  tests  were  conducted  at  three  enzyme 
addition  levels:  19-29-36  ppm  (v/v) .  The  enzyme  was  dosed  into  the  primary  juice  under  the  first 
mill  (includes  crusher  juice).  The  available  reaction  time  through:  mixed  juice  tank,  liming, 
volumetric  measurement  station  and  heaters  was  20  minutes.  A  nearly  linear  relationship  resulted 
between  the  results  of  the  three  tests.  At  29  ppm  of  Natuphos  addition,  approximately  156  ppm 
of  P205  was  produced,  bringing  the  juice  level  from  —  205  ppm  to  —  361  ppm.  Table  2  lists  the 
results  of  this  test.  By  increasing  the  reaction  time  to  40  minutes,  the  cost  of  enzyme  consumption 
can  be  reduced  by  50% ,  yielding  a  cost  of  ~  0.07  cents  per  pound  of  raw  sugar  at  present  pricing 
levels,  compared  to  ~  0.093  cents  for  phosphoric  acid.  Increased  consumption  should  reduce  the 
cost  of  the  enzyme.  The  clarifier  residence  time  was  100  minutes  and  following  enzyme  addition 
the  first  samples  were  taken  >  120  minutes  later. 

The  Bogstra  ratio  improved  from  0.124  to  0.252,  the  turbidity  of  the  clarified  juice 
improved  from  8.8  to  5.5  NTU/bx.  According  to  the  Winter-carp  formula,  the  available  sucrose 
increased  by  5  to  6  pounds  per  ton  of  cane.  A  better  clarified  juice  will  also  improve  evaporator 
and  boiling  house  performance  as  well  as  molasses  exhaustion. 

Figure  2  shows  a  plot  of  the  Louisiana  (Westfield)  mud  volumes  versus  Bogstra  ratios  as 
well  as  the  Java  results. 

In  Louisiana,  mud  volumes  are  much  higher  than  in  Java,  mainly  due  to  high  aconitic  acid 
levels,  while  good  quality  clarified  juice  can  be  obtained  at  somewhat  lower  ratio  levels  than  on 
Java.  Honig1  suggests  that  not  less  than  10  ppm  of  P205  should  remain  in  the  clarified  juice  as 
otherwise  overliming  occurred.  Similarly,  high  residual  phosphate  levels  indicate  underlining 
(and  quite  often  a  low  pH).  Even  at  300  mg/L  of  suspended  solids  in  the  clarified  juice,  an  8,000 
TCD  factory  still  has  some  4,000  lbs/day  of  suspended  solids  flowing  into  its  evaporator  station. 
Hence,  operating  at  very  low  suspended  solids  levels  in  the  clarified  juice  at  pH  7.0  does  have 
definite  advantages. 
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Table  1 .  Examples  of  soil  composition  in  Louisiana. 


Commerce 

Mhoon 

Sharkey 

Si02 

81.4 

76.7 

62.4 

CaO 

0.03 

0.04 

0.11 

MgO 

0.07 

0.19 

0.18 

K20 

0.12 

0.84 

2.49 

Na20 

0.09 

0.31 

1.03 

A1203  + 

FeA 

1.60 

2.51 

4.43 

Organic 

matter 

10.5 

9.4 

17.0 

Sand 

24.0 

12.3 

11.3 

Silt 

53.3 

64.8 

27.5 

Clay 

22.7 

22.9 

61.2 
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Table  2.   Effect  of  Natuphos  on  Clarification  Performance. 


-Mixed  Juice  into  CI 

fl. 

irified  Juice 

Time 

pH 

Purity 

p2o5 

ppm 

Bogstra 
ratio 

Purity 

Turbidity 
NTU 

Susp. 

Solids 

mg/L 

pH 

P205 

ppm 

Winter- 
Carp 
lbs/TC 

0:00 

6.35 

8.32 

268 

0.11 

84.0 

127 

600 

6.86 

67 

212 

0:30 

6.53 

82.8 

205 

0.12 

84.1 

.  131 

600 

6.84 

36 

211 

1:00 

Start 

enzyme 

addition 

at  1.1  ml 

per  10 

gals. 

(29  ppm) 

4:00 

7.05 

83.5 

361 

0.25 

87.1 

82 

300 

6.95 

31 

217 

4:40 

7.08 

83.4 

364 

0.25 

87.0 

80 

285 

6.97 

27 

217 

5:40 

7.20 

83.8 

371 

0.27 

87.2 

69 

285 

6.97 

34 

218 

6:30 

7.15 

82.7 

349 

0.24 

86.7 

78 

300 

6.99 

28 

218 

6:30 

Stop 

enzyme 

addition 

8:30 

7.05 

83.9 

281 

0.14 

84.0 

109 

600 

6.84 

49 

213 

9:00 

7.15 

83.8 

277 

0.13 

83.9 

121 

670 

6.93 

52 

212 
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Fig  1 .  Effect  of  liming  and  heating  on  the  removal  of  different  nonsugars  in 
the  clarification.  P205,  Fe203,  Al203  and  MgO  are  precipitated  by  the 
alkalizing  effect  of  the  added  lime.  Proteins  are  coagulated  by  the  heating. 
Gums  and  waxy  matter  are  absorbed  by  the  formed  precipitate.  SiO?  is 
partly  adsorbed  and  partly  precipiated. 


249 


0.1 


0.2 


0.3         0.4 
Bogstra  ratio 


0.5        0.6 


0.7 


Fig  2.  Effect  of  the  Bogstra  ratio  [P205/(Si02+R203)3  on 
mixed  juice  clarification. 
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CHEMICAL  DEGRADATION  OF  INVERT  SUGARS  IN  SUGAR  MANUFACTURING  AND 
REFINING  AND  ITS  EFFECT  ON  SUGAR  QUALITY 

Michael  Saska 
Audubon  Sugar  Institute 

Invert  sugars,  i.e.  glucose  and  fructose  are  quintessential  components  of  sugarcane,  juices, 
liquors  and  crystalline  sugars  produced  from  it,  and  their  behavior  throughout  the  sugar 
manufacturing  process  is  of  importance  with  respect  to  process  efficiency  and  product  quality.  Ivert 
sugars  in  alkaline  conditions  (pH  8  - 1 1)  are  subject  to  rapid  degradation,  giving  rise  to  a  range  of 
products,  mainly  3  to  5  carbon  organic  acids  and,  eventually,  color  bodies  that  interfere  in  the 
refining  (decolorization)  process. 

The  experimental  work  at  Audubon  Sugar  Institute  (ASI)  involved  a  series  of  measurements, 
in  batch  reactors  and  in  a  continuous  pilot  apparatus,  to  determine  the  kinetics  of  invert  sugar 
degradation  at  pH  8  -  11  and  color  generation  resulting  from  it.  A  pseudo-first  order  reaction 
kinetics  was  reported  previously  for  alkaline  degradation  of  invert  sugars  and  this  was  confirmed  for 
a  pH  range  9-11  and  a  temperature  range  of  70  -  90  °C.  The  invert  concentration  C(t)  (in  mg/L)  at 
a  time  t  (min)  can  be  calculated  from  the  initial  concentration  CO  and  the  reaction  constant  k  (1/min): 

C(t)  =  CO  exp(-kt) 

and 

log  k  =  19.42  -  6712/T  -  0.712  pOH 

The  reaction  constant  equation  is  analogous  in  form  to  the  frequently  employed  equation  of  Vukov, 
but  superior  in  terms  of  fit  with  the  experimental  data. 

When  Ca(OH)2  was  used  as  the  base,  the  activation  energy  was  found  to  be  30.1  kcal/mole 
and  independent  of  pH  level.  With  NaOH  and  KOH  the  activation  energy  found  was  lower  than 
with  Ca(OH)2  and  decreased  as  pH  increased.  The  correlation  between  color  generated  and  invert 
consumed  was  found  to  be  second  order  polynomial  at  constant  pH  and  constant  temperature.  The 
slow  rate  of  color  generation  at  first  suggests  a  propagation  period  (lag  phase).  The  rate  of  color 
generation  is  effected  by  the  nature  of  the  base:  under  constant  temperature  and  pH  more  color  is 
formed  from  the  same  amount  of  invert  when  using  NaOH  or  KOH  as  a  base  than  with  Ca(OH)2. 
In  the  presence  of  sucrose  the  color  generation  appears  enhanced  when  compared  to  pure  invert 
solutions. 

EFFECT  OF  ULTRAFILTRATION  ON  CRYSTALLIZATION  PROPERTIES  OF 
INDUSTRIAL  SUGAR  SOLUTIONS. 

Membrane  filtration,  and  more  specifically  ultrafiltration  is  at  the  core  of  several  tentative 
processes  suggested  in  the  course  of  the  last  five  years  or  so  to  either  replace  or  supplement  the 
traditional  unit  operations  that  have  been  employed  in  the  sugarcane  industry  over  the  last  one 
hundred  years  with  only  minor  variations.  Most  frequently,  membranes  have  been  proposed,  and 
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used  in  one  large  scale  operation  for  full  clarification  of  the  still  turbid  "clarified"  juice,  but  tighter 
membranes  down  to  the  nanofiltration  range  have  been  tested  for  decolorization  of  sugar  solutions 
and  brine  effluent  from  the  refining  process.  The  latter  application  has  been  also  commercialized 
within  the  last  year  in  a  European  cane  sugar  refinery.  The  benefits  of  juice  ultrafiltration  for  process 
efficiency  (viscosity  reduction,  molasses  exhaustion)  and  product  quality  (sugar  color,  ash,  invert) 
have  been  widely  advertised  but  there  is  still  a  noticeable  lack  of  reliable  data  from  well  controlled 
and  reproducible  tests.  Of  particular  interest  was  to  establish  the  effect  of  the  pore  rating  of  an 
ultrafiltration  membrane  on  the  benefits  with  respect  to  sugar  crystallization  process  and  product 
quality.  Obviously  any  benefits  must  be  weighted  against  the  process  cost  that  is  roughly  related  to 
the  filtration  rate  (flux)  and  that  in  turn  is,  generally  speaking  at  least,  is  proportional  to  the  pore  size 
of  the  membrane. 

A  series  of  35  strikes  (sugar  boilings)  was  done  in  a  2  gallon  ASI  glass  vacuum  crystallizer 
with  permeates,  products  of  ultrafiltration,  from  membrane  that  ranged  from  the  tight  ultrafiltration 
(2,500  Daltons  MWCO)  to  microfiltration  range  (0.1  um).  In  addition,  7  strikes  were  done  in  the 
20  gallon  stainless  steel  ASI  pan  to  verify  the  crystallization  results  under  conditions  more  closely 
resembling  those  in  the  industrial  setting.  The  results  indicate  that  the  membrane  effect  on  the  sugar 
quality  for  membranes  with  MWCO  >  5,000  Daltons  comes  primarily  from  the  viscosity  reduction 
of  the  crystallizing  liquors,  and  its  effect  on  the  efficiency  of  the  centrifugation  with  respect  to  the 
removal  of  the  liquor  from  the  surface  of  the  crystal.  The  heat  and  mass  transfer  coefficients  were 
enhanced,  resulting  characteristically  for  "A"  strikes  in  a  20  -  30  %  boiling  time  reduction  with 
300,000  MWCO  membranes.  For  membrane  with  MWCO  >1 0,000  Daltons,  40  -  60%  whole-color 
reduction  with  respect  to  (membrane)  untreated  sugar  was  typical.  The  double-affined  (washed) 
sugar  color  of  250  -  350 IU  was  found,  statistically  identical  for  the  untreated  and  membrane  treated 
sugars  at  MWCO  >  10,000  Daltons.  Only  for  membranes  with  MWCO  <  5,000  the  affined  color 
was  reduced,  typically  to  50  -  70  IU. 

VALUE-ADDED  PROCESSING  OF  SUGARCANE  BAGASSE 

Although  burning  sugar  cane  bagasse  does  currently  provide  nearly  all  energy  required  to 
operate  a  cane  sugar  mill,  it  is  inefficient  and  cumbersome  when  compared  with  combustion  of 
natural  gas.  It  would  be  to  the  benefit  of  the  industry  if  there  were  other  processing  options  for 
bagasse  available  to  the  industry  that  would  equal  or  exceed  its  fuel  replacement  value.  Each  of  the 
three  main  components  ofbagasse,  cellulose  (a  polymer  of  glucose ),  hemicellulose  (aheteropolymer 
of  xylose  and  smaller  amounts  of  arabinose,  glucose,  mannose,  glucuronic  acid,  etc)  and  lignin 
(polypheny lpropane)  can  be  converted  to  potentially  valuable  chemicals. 

The  work  at  ASI  has  focused  on  two  lines  of  research.  First,  a  process  for  production  of 
xylose,  a  specialty  sugar  that  currently  markets  at  $0.70  /  lb  levels,  and  is  used,  after  hydrogenation 
to  its  alcohol,  xylitol,  as  a  high  value,  specialty  sweetener  with  outstanding  nutritional  properties  is 
being  demonstrated.  Second  line  of  research  concerned  production  of  bagasse  lignin,  a  product  that 
is  currently  unavailable  commercially,  but  that  has  been  found  to  possess  good  chemical  properties, 
well  defined  glass  transition  and  high  solubility  in  alkaline  solutions,  properties  that  should  make 
it  suitable  for  derivatization  and  high  value  applications.  Although  the  first  results  from  small 
samples  prepared  on  the  laboratory  scale  were  encouraging,  the  product  quality  was  inferior  in  larger 
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pilot  scale  tests  for  reasons  still  under  investigation.  It  is  unlikely  that  lignin  production  could  be 
economically  justified  alone  in  view  of  the  yet  to  be  developed  market  and  unavoidable  competition 
from  wood  derived  lignins,  but  in  conjunction  with  other  bagasse  fractionation  processes,  e.g. 
saccharification  and  fermentation  with  genetically  engineered  bacteria  pursued  by  other  groups,  it 
could  prove  of  added  economic  benefit.  The  (hemicellulose)  sugar  loss  in  storage  was  studied  and 
found  substantial  over  a  one  year  period  of  storage  in  exposed  piles. 
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DEXTRAN  SURVEY  1997 

Durriya  Sarkar 
Audubon  Sugar  Institute 


The  dextran  survey  was  started  in  1986  and  has  been  done  every  year  since.  Many 
Louisiana  sugar  mills  have  been  reporting  their  daily  dextran  data  on  sugar.  The  dextran  is 
analyzed  by  the  Haze  test  which  has  been  the  standard  for  levying  penalty  on  sugars  having  more 
than  250  MAU  of  dextran.  Iberia  sugar  mill  and,  beginning  this  year  Alma  sugar  mill  analyzed 
both  sugar  and  juice  for  dextran.  The  data  received  is  used  to  calculate  the  averages  for  the 
season.  The  values  are  plotted  as  graphs  for  each  mill  for  the  season  and  for  an  overview  since 
1986,  and  sent  to  them  along  with  the  average  plots  for  all  the  mills  for  their  information. 

Figure  1 .         The  daily  average  dextran  in  sugar  for  all  Louisiana  sugar  mills  taking  part  in  the 
survey.  There  were  three  periods  when  dextran  was  above  the  penalty  level. 
The  next  figure  examines  the  periods  when  dextran  was  high. 

Figure  2.         In  the  past  years  we  have  seen  that  when  rain  is  accompanied  by  daily  low 
temperatures  above  50  F,  high  levels  of  dextran  are  found  in  the  sugar.  This 
figure  shows  two  graphs: 

i)  One  shows  the  periods  when  dextran  was  above  penalty  level, 
ii)  The  other  graph  shows  rainfall  for  the  season  (vertical  bars)  with  the  low 
temperature  for  the  season  when  it  was  above  50  F.  All  the  three  periods  of  high 
dextran  were  preceded  by  rain  and  warmer  temperatures. 
Most  of  the  mills  had  dextran  problems  at  the  beginning  of  the  season  when 
temperatures  were  high.  Some  mills  had  breakdowns,  so  the  cane  processed  may 
have  been  stale. 

Figure  3 .  Average  dextran  in  sugar  for  the  mills  located  in  the  Teche  area.  This  region  had 
penalty  level  dextran  only  for  two  periods  during  the  season.  Even  during  days 
when  dextran  was  above  penalty  level  it  stayed  below  400  MAU. 

Figure  4.  Average  dextran  for  the  mills  in  the  Bayou  Lafourche  area.  The  grinding  was 
over  for  these  mills  earlier  than  the  other  regions. 

Figure  5.         Average  dextran  in  sugar  for  the  mills  in  the  Mississippi  region. 

Figure  6.  Days  above  penalty  level  for  1997  for  the  thirteen  mills  reporting  daily  sugar 
dextran. 
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CONTINUOUS  PROCESSING  OF  BAGASSE  TO  TEXTILES 

Dr.  John  R.  Collier  and  Maryoud  M.  Elsunni 
Chemical  Engineering  &  Audubon  Sugar  Institute 


This  project  is  a  continuation  of  work  to  develop  value-added  products  from  sugar  cane  and 
other  plant  stalk  fibers.  Previous  research  demonstrated  that  bagasse  and  rind  mechanically 
separated  from  the  sugar  cane  stalk  could  be  chemically  treated  to  extract  cellulosic  fibers. 
Nonwoven  mats  for  soil  erosion  control  were  produced  and  both  laboratory  and  field  tested,  initial 
work  on  carding  fibers  was  concluded,  and  preliminary  investigations  of  composites  usage  are 
progressing.  Two  steps  in  the  process  for  producing  erosion  control  mats  have  been  eliminated, 
Tilby  processing  and  steam  explosion.  It  appears  to  be  possible  to  use  bagasse  as  the  source,  to 
chemically  process  at  atmospheric  conditions  and  discharge  directly  to  form  a  mat,  or  to  dry  the 
fibers  and  then  spray  onto  a  slope  to  be  protected  using  a  hydromulcher.  A  pilot  scale  continuous 
reactor  has  been  fabricated  and  the  operating  conditions  and  scale  up  parameters  were  determined. 
A  pilot  scale  continuous  fiber  mat  formation  system  is  required.  The  unit  is  needed  to  work 
in  conjunction  with  the  atmospheric  continuous  reactor  to  integrate  the  process  for  conversion  of 
bagasse  and  sugarcane  rind  into  a  marketable  erosion  control  product.  The  design  parameters  and 
operating  conditions  for  the  mat  formation  unit  need  to  be  determined. 

PROGRESS  REPORT:  A  process,  for  which  a  patent  will  issue  this  spring,  has  been  developed 
to  produce  textile  products  from  sugar  cane.  Demonstration  of  this  process  have  been  accomplished 
using  bagasse,  and  the  rind  of  sugar  cane;  the  latter  obtained  by  splitting  the  cane  and  routing  out 
the  core  in  a  Tilby  type  process.  The  process  was  developed  using  first  a  20  L  reactor  and  then 
scaled  up  to  a  200  L  reactor,  the  latter  manufactured  by  Cameco  with  ASCL  funding  for  the  reactor 
and  some  of  the  personnel  costs.  The  design  parameter  and  design  of  the  pilot  scale  continuous 
reactor  (150  pounds/hour  capacity)  was  accomplished  using  ASCL  funding,  the  auger  screw  and 
bearing  donated  by  the  Cinclare  Sugar  Mill,  the  drive  motor  and  gear  box  purchased  using  the 
Louisiana  Education  Support  Fund  (LEQSF)  grant  funds,  and  design  assistance,  fabrication  and 
materials  donated  by  F.C.  Schaffer  and  Associates.  Additional  funding  for  related  projects  has  been 
provided  through  grants  from:  LEQSF,  USDA  National  Research  Initiative  Competitive  Grant 
Program,  and  the  Louisiana  Transportation  Research  Center  (LTRC). 

In  1995,  laboratory  formed  sugar  cane  rind  fiber  erosion  control  mats  were  field  tested  in 
cooperation  with  LTRC  and  it  was  determined  that  this  product  performed  as  well  as  commercial 
blanket  type  products  in  most  characteristics  and  was  superior  in  conformation  to  the  slope. 
Recently  bagasse  fibers  have  been  formed  into  mats  using  the  same  process  and  preliminary  testing 
indicate  properties  similar  to  the  rind  fiber  mats.  Furthermore  in  1996  the  Louisiana  Department 
of  Transportation  and  Development  has  purchased  a  pilot  scale  hydromulcher  for  this  research  effort 
and  preliminary  test  demonstrate  that  it  should  be  possible  to  form  an  erosion  control  layer  directly 
on  slopes  to  be  protected.  The  hydromulcher  was  field  tested,  using  treated  bagasse,  on  the  LSU 
Indian  Mounds  in  April  1997.  For  comparison  purposes,  treated  bagasse  and  commercial  products 
were  both  applied  by  hydromulching  in  a  side  by  side  test.  A  week  later  heavy  rains  completely 
washed  down  the  commercial  product  to  the  foot  of  the  mount  but  not  the  bagasse.     The 
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commercial  material  uses  artificial  binders,  consisting  of  much  shorter  fibers,  must  dry  for  two  days 
prior  to  rain  whereas  the  bagasse  material  has  longer  fibers,  should  not  require  drying,  and  contains 
lignin  as  a  natural  binder.  Both  products  were  sprayed  by  LSU  facility  service  crew.  The  lay  down 
of  the  products,  follow  up,  and  the  heavy  rains  effects  were  documented  in  a  video  tape. 

The  preliminary  results  of  this  project  were  presented  in  a  number  of  local  and  national 
technological  seminars  and  conventions.  The  potential  success  of  an  environment  friendly  product, 
manufactured  from  a  waste  by-product,  generated  a  tremendous  interest  from  organization  and 
companies  working  in  the  erosion  control  fields. 

In  March  of  1995,  the  Louisiana  Engineering  Society  awarded  the  James  M.  Todd 
Technological  Accomplishment  Award  for  the  development  of  the  sugar  cane  erosion  control  mats. 
The  Award  is  presented  to  an  engineer  (the  PI  of  this  proposal)  by  this  state  society  of  the  National 
Society  of  Professional  Engineers  for  distinguished  service  in  the  field  of  technological  advancement 
or  discoveries.  Only  one  award  is  made  annually,  and  this  project  was  the  unanimous  choice  for 
1995. 

In  August  1997  the  president  of  Maccaferri  Cabions,  Inc.,  accompanied  by  the  company 
Southeastern  USA  regional  manager,  visited  our  research  group  in  LSU.  The  purpose  of  the  visit 
was  to  explore  possibilities  of  cooperation  to  advance  the  research  work  in  the  project  and  to 
expedite  the  commercial  production.  Negotiation  are  still  under  way.  The  LSU  technology  transfer 
office  is  to  draft  and  sign  all  terms  should  an  agreement  reached  with  this  company.  Maccaferri 
Cabions,  Inc  is  the  only  known  erosion  control  firm  that  operate  internationally. 

Recently  LTRC  invited  us  to  participate  in  a  slope  protection  project  on  a  reinforced  soil  test 
wall.  The  project  is  designed  and  supervised  by  LTRC  Pavement  Research  Facility.  We  prepared 
enough  treated  bagasse  fiber,  using  the  continuous  reactor,  to  spray-on  600  square  yards  on  that 
slope.  The  job  is  scheduled  for  April  1998. 

PROPOSED  RESEARCH:  Continuation  of  the  effort  to  develop  a  cost  effective,  integrated 
continuous  process  for  conversion  of  bagasse  and  related  materials  to  textile  products  is  sought. 
After  successful  determination  of  the  design  parameters  and  operating  conditions  for  an  erosion 
control  mat  formation  system,  it  should  be  possible  to  accurately  estimate  the  process  economics 
and  design  an  effective  production  system. 
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